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AM cognizant of the great honor of being — enterology is an important one to all gener- 

asked by your president to deliver the al radiologists. 
Caldwell Lecture at this Fiftieth Anniver- Modern gastroenterology owes its very 
sary Meeting of The American Roentgen existence to roentgenology. Prior to the 
Ray Society. The important place in the discovery of R6ntgen’s invisible rays in 
total medical constellation which your 1895, the precise identification of most 
specialty now occupies is so obvious to affections of the digestive tract in office 
everyone interested in the medical sciences _ practice and at the bedside was exceedingly 
that there is no need for me to dwell upon difficult. It was only after the roentgen 
that theme. Being outside your lustrous method of diagnosis became well developed, 
guild, it is fitting that I should choose a_ and universally used, that the subspecialty 
topic which concerns your interests as well of gastroenterology in internal medicine 
as mine. Having completed thirty years in emerged as a dignified branch of medical 
the clinical practice of gastroenterology, practice. At the present time, the expertly 
and having lived through the golden era performed roentgen examination is the 
of diagnostic roentgenology, it is appro- technical procedure of greatest value in 
priate that I should discuss some of the the work-up of most patients with digestive 
significant interrelationships of these two tract complaints. 
important branches of medicine. Ofttimes Members of this society have been re- 
it is enlightening to see ourselves as others sponsible in a large measure for the high 
see us, so that I will attempt to depict degree of proficiency which exists in your 
your role in the total kaleidoscopic pano- specialty throughout this country. In this 
rama of gastroenterology. You should keep respect, your responsibility as individuals 
in mind that my analysis of your triumphs, and as a society has been great indeed, and 
and of your shortcomings, is based solely will remain so. Aside from the inevitable 
upon the myopic vision of the gastroenter- scientific contributions serving to increase 
ologist. However, the time which you spend our knowledge of disease, other responsi- 
in this field of medicine is not insignificant, _ bilities loom prominently in your sphere of 
and the topic of roentgenologic gastro- activity. Of primary importance is the ne- 
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cessity for closing the hiatus which now 
exists between the daily accomplishments 
of the really expert roentgenologist and 
those of the average worker in the field. 
Obviously this situation exists in all 
branches of medical practice. Those who 
are charged with the responsibility of 
standardization of procedures, and the set- 
ting up of requirements for certification of 
experts, have this added responsibility. No 
one is in a better position than the gastro- 
enterologist to sense the existence of this 
gap in the practice of diagnostic roentgen- 
ology. I am sure that you, who are leaders 
in the field, will continue to exert every 
effort to make it possible for patients every- 
where to have the advantage of the same 
type of really expert roentgen study which 
is available in large medical centers. It is 
likely that striking universal improvement 
in roentgenologic practice, as well as that 
of other branches of medicine, is to be antic- 
ipated when those physicians now under- 
going specialty training have matured in 
experience. 

In order for this to be true, great care 
must be continually exercised in the setting 
up and supervision of training centers, 
ever keeping in mind the objective of creat- 
ing really expert roentgenologists who re- 
main doctors. May I lay additional stress 
on the latter requirement, that your train- 
ees continue to be really physicians. A 
closer liaison between the trainees in diag- 
nostic roentgenology and in gastroenterol- 
ogy (as well as other branches of clinical 
medicine) would have this advantage and 
prove mutually helpful to both groups. 

I have enjoyed the privilege of working 
in a teaching institution where both intern- 
ists and roentgenologists are being trained. 
In the training of young internists in gas- 
troenterology, great stress is laid on a thor- 
ough knowledge of roentgen interpretation. 
Our graduate students in gastroenterology 
devote approximately one-fifth of their 
time to the interpretation of roentgeno- 
scopic and roentgenographic findings. No 
effort is made to train these future clini- 
cians in the detailed techniques of roent- 
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genology. It is believed that the sub- 
specialty of gastroenterology is too broad 
to permit of the type of technical training 
required of the expert radiologist. We doubt 
the ability of the trainee to remain truly 
expert in both medicine and _ technical 
roentgenology, and discourage this type 
of practice. However, the expertly trained 
gastroenterologist must become thoroughly 
cognizant of roentgenoscopic and film inter- 
pretation of all functional and organic af- 
fections of the alimentary tract. It has 
become obvious to us that the daily con- 
tacts between the neophytes in gastro- 
enterology and our master roentgenologists 
in conferences and in the lecture rooms are 
of the greatest value. Indeed, the close 
liaison which has always existed between 
the departments of gastroenterology and 
roentgenology has proved to be of inesti- 
mable value to all concerned. 

Likewise, in the training of young radiol- 
ogists, I believe that frequent contact with 
clinicians should be had. The roentgenolo- 
gist should have a working knowledge of 
the clinician’s problem and a familiarity 
with his viewpoints. I am confident that 
the best diagnostic roentgenologists of my 
acquaintance are those who work in daily 
contact with clinicians, surgeons and pa- 
thologists. The roentgenologist who spends 
his entire time in his office, without oppor- 
tunity for frequent conference with his 
clinical and laboratory colleagues must 
be something of a genius if he remains 
truly expert. I do hope that the cloister- 
like isolation which is still practiced by 
some roentgenologists will become less 
prevalent in the future. The broad philos- 
ophy of medicine should be maintained 
during the training period of future roent- 
genologists. It is more difficult to acquire 
than techniques, and certainly is more 
difficult to maintain. Those who are pri- 
marily concerned only with the movements 
of their little mechanical gadgets, and the 
viewing of their films, cannot hope to 
achieve the degree of expertness needed 
today in the specialty of radiology. 

It is becoming quite apparent that with 
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the increasing complexity of modern medi- 
cine, the best results are to be obtained by 
teamwork among physicians. This does 
not necessarily mean group practice in the 
economic sense, but it does mean a free 
communion between all specialists who 
must collaborate in the study of the patient. 
It does mean that sufficient basic training 
in medicine should be had by all future 
participants in diagnostic teams before the 
special techniques are required. This should 
apply to the trainee in roentgenology to a 
greater extent than it has in the past. If 
this practice is begun during the training 
period, it is more likely to be continued 
later in actual practice. 


VALUE OF THE ROENTGEN RAY IN GASTRO- 
ENTEROLOGIC PRACTICE 


One of your distinguished colleagues, 
Dr. Sosman, has recently indicated the 
present position of diagnostic roentgen- 
ology in the following words: “‘After more 
than fifty years of use in diagnostic medi- 
cine, the roentgenographic method of 
physical examination has become thor- 
oughly well established at a high level of 
accuracy. This is now the most widely used 
of all consultative methods.” Certainly 
in the diagnosis of organic disease of the 
alimentary tract and its appendages, the 
roentgen examination occupies a_ pre- 
eminent position. The clinician in gastro- 
enterology is perhaps more dependent upon 
this method for his decisions than any other 
specialist. The increased accuracy in roent- 
gen diagnosis, which has developed in such 
a short time after discovery of the x-rays 
(1895), reflects the ingenuity of the leaders 
in your field. Sosman has recently esti- 
mated that 80 to 85 per cent of significant 
gastrointestinal lesions are demonstrated 
roentgenologically, and that the correct 
identity of demonstrable lesions approxi- 
mates go per cent. Perhaps it will not be 
out of place to stress again that the great- 
est degree of diagnostic accuracy is achieved 
by the teaming of a thoroughly trained 
gastroenterologic internist with an expert 
radiologist. The clinician, with his knowl- 
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edge of the mechanism of symptoms, must 
direct the attention of the roentgenologist 
to the “spot under suspicion,” so that the 
proper examination may be made. Much 
valuable time and money have been wasted 
by the promiscuous ordering of roentgen 
examinations, without an intelligent history 
and work-up of the patient. The roentgen- 
ologist has the right to insist upon a pre- 
liminary clinical survey before carrying out 
time-consuming roentgen study. However, 
when certain roentgen examinations are 
properly requested, the roentgenologist 
should bring to bear an all-out study of the 
area utilizing all procedures at his com- 
mand, i.e., roentgenoscopy, mucosal relief 
studies, positional and compression tech- 
niques, etc. With this type of teamwork, 
great accuracy in roentgen diagnosis of 
digestive tract lesions may be obtained. 

FUNCTIONAL DISORDERS. Beginning with 
the early observations of Walter Cannon 
at the end of the last century, the use of 
the roentgen rays have afforded the great- 
est source of information concerning the 
motor physiology of the digestive tube. 
The application of this accumulated knowl- 
edge continues to serve the clinician in 
attempting to appraise the significance of 
disturbed physiology in terms of subjective 
complaints. It is common knowledge that 
complaints of functional origin, referred 
to the abdomen, and to the digestive tract 
in particular, cause more patient-office 
visits to the gastroenterologist than do 
complaints which are directly the result 
of organic disease. This explains the large 
number of so-called negative examinations 
reported by the roentgenologist. I should 
like at this time to discuss with you some 
of the problems posed by “functional dis- 
orders,” in which the clinician and the 
roentgenologist should be mutually con- 
cerned. 

With the arrival of each new patient, 
the gastroenterologic internist is con- 
fronted primarily with the following ques- 
tions: Are the complaints the direct result 
of an organic lesion? Are they, in all likeli- 
hood, due to a functional derangement? 
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Is it likely that both organic disease and 
functional derangement co-exist? Obvi- 
ously our primary concern is the exclusion 
of organic disease. The seasoned clinician 
will be right more often than wrong in his 
original appraisal of the likelihood of or- 
ganic versus functional disorder. However, 
based on clinical data alone, he will make 
many mistakes even in this fundamental 
differentiation. Even though chances 
greatly favor the presence of a functional 


disorder, the clinician must make sure of 


the exclusion of organic disease, and roent- 
gen study is advisable. Aside from elim- 
ination of organic disease, the roentgen 
study has great value in other respects. 
First, assurance of the patient of the ab- 
sence of a lesion, such as cancer, has greater 
weight if such assurance is given only after 
thorough study, including roentgen exam- 
ination. Secondly, information concerning 
the nature of disturbed motor physiology 
may prove exceedingly helpful to the clin- 
ician in the arrangement of a therapeutic 
regimen. 

There is need for a renewed interest on 
the part of the roentgenologist in func- 
tional gastrointestinal disorders. The roent- 
gen method offers the only consistently 
reliable reproducible technique for the 
study of motor activity of the digestive 
tract. Most functional derangements in 
this anatomic area, capable of producing 
Symptoms, are the result of motor dys- 
function. Commonly, 
visceral origin is due to increased intra- 
visceral or increased intraluminal tension. 
In the alimentary tube proper, usually it is 
the result of either contraction or disten- 
tion of smooth muscle. These changes may 
occur in association with abnormal peri- 
stalsis, so-called spasm, failure of relaxation 
ahead of a wave of contraction, or abnor- 
mal increases in tonus. Such phenomena, 
if of considerable magnitude, will cause 


discomfort in almost all subjects. If of 


lesser intensity, discomfort may be ex- 
perienced only in the presence of a low 
pain threshhold, induced, for example, by 
inflammation or by disturbance of the 


abdominal pain of 
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psyche. Even the physiologically minded 
roentgenologist may experience great dif- 
ficulty in appraising the significance of dis- 
turbed physiology of the digestive tract. 
Surely all will agree that there is great 
need for correlation of symptom patterns 
with the various types of functional de- 
rangements seen by the roentgen ray. It is 
hoped that more attention will be devoted 
in the future to this type of clinical re- 
search. 

At this time, I should like to mention 
several complaints dependent upon dis- 
turbances of physiologic function of the 
digestive tube, requiring further elucida- 
tion by a combined clinical and roent- 
genologic study. Time will permit of only 
brief mention of a few of these problems. 

Aerophagy. | have experienced consider- 
able difficulty in interesting my radiologic 
friends in aerophagy. The act of swallow- 
ing, when there is nothing but air and saliva 
to swallow, is one of the most common re- 
actions to nervous tension. Hence, the 
symptoms related to excessive swallowing 
of air comprise the most frequent functional 
complaints which confront the gastro- 
enterologist. These symptoms include 
belching; early postprandial fullness, bloat- 
ing and discomfort; substernal pain simu- 
lating angina pectoris; discomfort at the 
left rib margin; generalized abdominal 
distention; borborgymus; so-called pneu- 
matosis; intestinal ileus and symptoms 
suggesting partial intestinal obstruction; 
flatulence; and postoperative distention. 
Whenever excessive gas is noted anywhere 
in the gastrointestinal tract during the 
course of roentgen study, excessive air- 
swallowing is its most likely cause. The 
clinician is, or should be, interested in any 
information which you may be able to give 


concerning the presence and location of 


gas shadows. Too often these are not men- 
tioned by the roentgenologist. A very 
large magenblase, or excessive accumula- 
tions of gas in the splenic flexure or else- 


where, usually signifies the ingestion of 


more air than can be eructated. Air as such 
is not absorbed from the intestinal tract, 
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and sooner or later, if not eructated, must 
be expelled as flatus. The patient who 
swallows excessively during the course of 
roentgen study, is likely to react similarly 
to other types of emotional tension. Many 
of the so-called negative roentgen exam- 
inations are received on patients whose 
complaints are due to aerophagy. It is 
likely that the excessive swallowing of air, 
and the induced belching which so often 
accompanies it, may account for the oc- 
currence of other abnormalities in the 
region of the cardia. This will be referred 
to later. 

Pyrosis. Another symptom, the mecha- 
nism of which has not been explained to 
my satisfaction, is that of a sensation of 
warmth or heat often experienced sub- 
sternally or in the epigastrium after meals. 
Obviously, this sensation, usually termed 
heartburn or pyrosis, may not always be 
produced by the same mechanism. Usu- 
ally no organic disease is found to account 
for the pyrosis. One exception is peptic 
ulcer. In some patients with active peptic 
ulcer, pyrosis constitutes the only com- 
plaint. In those instances, the heartburn 
recurs with typical ulcer rhythm during 
the stage of active ulcer, and in many 
patients it is not experienced during re- 
missions of ulcer activity. Why is it that 
this symptom, pyrosis, occurs in a small 
percentage of ulcer patients, as a substi- 
tute for the usual type of ulcer distress, 
l.e., gnawing, aching, or aggravated hunger 
sensations? Is the mechanism causing the 
stimulus of lesser intensity, or is the pain 
threshold higher, or is the mechanism 
causing the sensation different: from that 
of the usual ulcer distress? 

The only known mechanism capable of 
producing pyrosis experimentally is con- 
cerned with stimuli arising in the lower 
esophagus. Chester Jones and others have 
produced “heartburn” in volunteers by the 
induction of motor changes in the lower 
esophagus, such as distention or so-called 
spasm. Regurgitation occurred in some 
experimental subjects where antiperi- 
staltic movements were marked. Because 
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of these experiments indicating that pyro- 
sis may be the result of disturbed motor 
physiology of the lower esophagus, many 
physicians have evidently assumed that 
the symptom 7s always of this origin. Fur- 
ther exploration of other possible causes 
for “heartburn” is in order. The complaint 
is very common, and evidences of eso- 
phageal dysfunction are so rarely de- 
tected by roentgen or clinical study, that 
other possible mechanisms should be 
sought. One should not dismiss the possi- 
bility that it may be the result of the same 
mechanism which many believe accounts 
for peptic ulcer distress, namely, changes 
in gastric and duodenal tonus and motil- 
ity. It should be of interest to study the 
function of the esophagus in those in- 
stances of peptic ulcer in which the com- 
plaint associated with ulcer activity 1s 
pyrosis. In this way, one might deter- 
mine whether the “pyrosis ulcer patient” 
uniformly exhibits esophageal dysfunction 
(insufficiency at the cardia, transient spasm, 
or motor dysfunction) synchronously with 
the occurrence of the pyrosis. Likewise, a 
careful study of patients with frequently 
recurring postprandial pyrosis, without 
organic disease, should be studied roent- 
genoscopically at the time of occurrence of 
the heartburn. A meticulously performed, 
long-range cooperative clinico-roentgeno- 
logic study might throw further light on 
the mechanism of this very common func- 
tional complaint. 

Pseudo-ulcer Syndrome. Perhaps one of 
the most common complaints which con- 
fronts the gastroenterologic internist is 
the ulcer-like syndrome, i.e., day-after-day, 
late postprandial epigastric discomfort or 
pain, for days or weeks at a time. Com- 
monly, an organic lesion, usually ulcer, 
occasionally carcinoma of the stomach or 
pancreas, will be found. However, at times, 
a complete diagnostic survey will prove to 
be entirely negative. In some instances, 
even periodicity of recurrence will be 
noted, but without roentgen evidence of 
ulcer. These patients are deserving of a 
searching re-examination. This may dis- 
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close a previously undiscovered ulcer de- 
fect. If not, then usually a diagnostic label 
“pseudo-ulcer” is employed tentatively. 
Do most patients in the latter category 
really have a peptic ulcer defying detec- 
tion, or are the symptoms merely the 
result of rhythmic motor dysfunction of 
the pyloroduodenal segment? It is my im- 
pression that, in many of these patients, 
the roentgenologist has reported the pres- 
ence of the so-called “irritable cap,” and 
that tension factors seem to be related to 
recurrences. Occasionally during a later 
exacerbation of symptoms, even years 
later, a roentgen defect of ulcer is finally 
demonstrated. Then the question arises, 
were the previous attacks also due to 
peptic ulcer (previously undiscovered), or 
may they have been merely the result of 
motor dysfunction of the pyloroduodenal 
area? A more thorough study and long- 
range follow-up of a large group of pa- 
tients with the so-called “pseudo-ulcer 
syndrome” by an expert gastroentero- 
logic-roentgenologic team is indicated. 
So-called Pylorospasm. There seems to 
be little doubt that great variation in the 
behavior of gastric emptying occurs in 
many persons from time to time during 
the course of roentgenoscopic examination. 
Undue delay in the initial passage of 
barium through the pylorus was formerly. 
labeled “‘pylorospasm” by many roent- 
genologists. As our knowledge of the 
physiology of stomach emptying has in- 
creased through the years, due to the con- 
tributions of Carlson and his collaborators, 
Ivy, McClure et al., Thomas, Shay and 
Cohen, and others, considerable doubt has 
been thrown on the wisdom of attributing 
temporary delay to actual spasm. A num- 
ber of factors, nervous and chemical, par- 
ticipate in the regulation of the passage of 
chyme through the pylorus, some acting in 
the stomach, and others via the duodenum. 
Normally, very little food leaves the 
stomach until chymefication has occurred, 
and the entrance into the duodenum of 
chyme unsuited for intestinal digestion 
causes an immediate cessation of gastric 
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emptying. During the later phases of gas- 
tric digestion, enterogastrone-like sub- 
stances exert an inhibitory effect both on 
gastric secretion and gastric motility. It is 
unlikely that pathologic abnormalities 
away from the pyloroduodenal area, with 
the exception of temporary intestinal ob- 
struction, or actual acute inflammation of 
parts distal to the pylorus, commonly 
exert an influence on retarding stomach 
emptying. In the study of the patient not 
acutely ill, there is little proof that chronic 
disease in the gallbladder, genitourinary 
tract or appendix influences stomach 
emptying or gives rise to so-called pyloro- 
spasm. 

In the light of recent investigations, it 
appears that emotional factors may tem- 
porarily retard gastric emptying. It is 
likely that this mechanism accounts for 
the temporary delay in the passage of 
barium into the duodenum, which is noted 
by the roentgenoscopist at times, in ob- 
viously nervous patients. If such delay is 
found in association with excessive motor 
activity in the antrum, it would seem log- 
ical to assume that pyloric or duodenal 
irritability could account for it. Under such 
circumstances, the patient might con- 
ceivably experience pain. J presume that 
the initial delay observed roentgenoscop- 
ically is more commonly accompanied by 
gastroduodenal motor inactivity. If pro- 
longed unduly, one might anticipate the 
occurrence of nausea. Perhaps a more 
careful appraisal of the status of motor 
activity, correlated with the subjective 
sensations in these patients with initial 
motor delay, might prove of some help to 
the clinician. 

Emotional Diarrhea. This is one of the 
most interesting and classical functional 
disorders of the gastrointestinal tract; 
interesting because diarrhea of this origin 
accounts for a more rapid passage rate of 
the barium meal than one sees in any other 
condition, except internal fistulization. 
The distribution pattern of the barium 
suspension ofttimes is pathognomonic. 
Frequently the first barium to leave the 
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stomach rapidly transverses the entire 
gastrointestinal tract so that, on the film 
exposed at one-half hour, one may see 
barium dispersed throughout the alimen- 
tary tract from the stomach to the rectum. 
The word classical was used because this 
type of motor behavior seems to occur 
rather consistently in association with 
specific emotional tensions, namely, fear 
and guilt. We will have something more to 
Say of ‘ ‘roentgen patterns” of psycho- 
somatic origin. 

The So-called Intestinal “Deficiency Pat- 


tern.” In spite of the pioneer work of 


Mills, and of the important contributions 
of Ross Golden, and others, much re- 
mains to be learned concerning non-or- 
ganic roentgen abnormalities of the mes- 
enteric small intestine. The roentgen 
configuration seen in association with nu- 
tritional deficiency may closely simulate 
that of secretory dysfunction, motor ab- 
normality and allergy. The differentiation 
of these conditions may present consider- 
able difficulty. Early inflammatory lesions 
may give rise to somewhat similar roentgen 
appearances. Fraser and his associates 
have become interested in possible mecha- 
nisms responsible for the so-called ‘“‘de- 
ficiency pattern.” In reviewing the liter- 
ature, they mentioned that the character- 


istic “segmentation and flocculation” of 


barium which characterizes the “deficiency 
pattern” is frequently observed in tropical 
and non-tropical sprue or idiopathic stea- 
torrhea (Mackie, 1933; Snell and Camp, 
1934; and others) and in celiac disease 
(Blackfan and Vogt, 1930; Golden, 1936; 
and others). It has been described in ob- 
structive jaundice (Gutzeit and Kuhl- 
baum, 1934), in pancreatic fibrosis of in- 
fants (Blackfan and May, 1938), in pan- 
creatogenic diarrhea (W ober and Kirklin, 
1938), in mesenteric, lymphatic obstruc- 
tion (Golden, 1945), in gastrocolic fistula 
(Fairley and Kilner, 1931), in nephrosis 
(Pendergrass et a/l., 1936), in ulcerative 
colitis (Mackie and Pound, 1935), and in 
hookworm infestation (Krause and Crilley, 
1943). I have recently seen a typical “de- 
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ficiency pattern” in Hodgkin’s disease, 
associated with steatorrhea in a patient 
showing involvement of the mesentery at 
necropsy. 

All the conditions described above could 
have been associated with increased 
amounts of fat in the intestine, or with 
some defect in fat absorption. Some ob- 
servers have noted changes in the roentgen 
appearance of the small intestine following 
administration of fat by mouth. However, 
Drew, Dixon and Samuel (1947) were un- 
able to produce any striking change in the 
small intestinal pattern by the intraduo- 
denal injection of neutral fat. Recently, 
additional light has been thrown upon the 
possible mechanism of the so-called “de- 
ficiency pattern” by Frazer, French and 
Thompson (1949). They have pointed out 
that this appearance may be seen in normal 
infants. They have produced a “‘segmenta- 
tion pattern” in normal adults, indis- 
tinguishable from the “deficiency pattern” 
under discussion, by the administration of 
fatty acids or hypertonic solutions with the 
barium suspension. Marked flocculation of 
the barium sulphate suspension in vitro was 
produced by the addition of mucous secre- 
tions from the stomach. It was postulated 
that fatty acids and hypertonic solutions 
might possibly produce this effect in the in- 
testines by stimulating mucous secretions. 
Another interesting observation of these 
workers was the occurrence of a “defi- 
ciency pattern” in a normal subject whohad 
had a fatty supper on the night prior to 
the study. Repetition of the study later, 
without fat the day before, resulted in a 
normal roentgen appearance. This ob- 
servation obviously has some practical 
importance. 

One may conclude from the experi- 
ments of Frazer et a/. that a so-called “de- 
ficiency pattern” can be produced in nor- 
mal subjects if fatty acids or hypertonic 
solutions mix with the barium and water 
suspension. The admixture of mucus with 
barium in the intestine will produce the 
same roentgen configuration. Clinically 
this pattern, in its most striking form, is 
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seen in idiopathic steatorrhea. Obviously, 
if the barium is administered during a 
phase when free fat is in the lumen of the 
small intestine, the explanation of Frazer 
et al. would account for the segmentation 
pattern. However, experience indicates 
that in idiopathic steatorrhea during a 
phase of remission, when the patient is on 
a fat-free diet, the “deficiency pattern” 
does not change or shows only slight im- 
provement. Perhaps it should be stated 
that in most cases of idiopathic steatorrhea, 
in addition to the “segmentation” and 
“flocculation” produced in normal subjects 
by Frazer et a/., one also frequently notes 
the “‘moulage sign” described by Kantor. 
This latter appearance probably does not 
depend upon changes in the barium sus- 
pension, but rather upon some abnormal- 
ity in function or structure of the bowel 
wall itself. Further study is required to 
explain the roentgen configuration in this 
disease. 

It is conceivable that the abnormal in- 
testinal pattern seen in some instances of 
allergy could be the result of increased 
mucous secretion, although in the past it 
has been attributed to edema or concomi- 
tant motor dysfunction. I agree with the 
conclusion of Frazer that there is little 
proof to support the contention of several 
previous observers that the “segmentation 
pattern” in sprue is directly the result of 
vitamin deficiency. Usually in pure vita- 
min deficiency states, the “deficiency pat- 
tern’”’ is not seen. I am not convinced that 
the typical “deficiency pattern” can be 
attributed to hypoproteinemia per se. 
Protein deficits accompany many types of 
nutritional deficiency and will be noted in 
some patients with a deficiency pattern. 
However, in the most striking instances of 
hypoproteinemia, in the absence of other 
associated nutritional deficiency, I have 
not observed the true roentgen “deficiency 
pattern.” 

One of the conditions which is in great 
need of clarification by further study 1 
neuromotor dysfunction of the small in- 
testine. It has been suggested by some 
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(Golden, 1945) that a neuromotor disorder 
may account at times for a roentgen con- 
figuration simulating the “deficiency pat- 
tern.” In the more classical examples of 
possible neuromotor dysfunction, I have 
not noticed the typical spotty segmenta- 
tion and flocculation seen in idiopathic 
steatorrhea, for example. It is likely that a 
better appreciation of roentgen abnormali- 
ties, due to neuromotor dysfunction, will 
follow studies based on the use of some 
of the newer parasympathomimetic and 
sympathomimetic drugs. Certainly there 
is much to be learned concerning functional 
abnormalities of the small intestine by ex- 
perimental roentgen observations. 

The So-called Irritable Colon. Any dis- 
cussion of functional gastroenterologic dis 
orders requires mention at least of the 
“irritable” or “‘unstable” colon. Usually 
the gastroenterologist is right when he 
makes a provisional diagnosis of a func- 
tional colonopathy, but he is never sure 
enough, when the patient is first seen, to 
fail to request at least a barium enema 
study. Often the clinician must be satisfied 
with the report “‘negative colon,” either be- 
cause no remarkable dysfunction is seen 
at the time of study, or frequently because 
the roentgenologist is an organicist and 
lacks interest in the study of functional ab- 
normalities. This latter attitude is under- 
standable, as any attempt to classify types 
of functional malbehavior on the basis of 
roentgen findings is difficult. Certain strik- 
ing changes may be noted which can be 
given word descriptions such as “‘apparent 
shortening,” “lack of haustration,” ‘“‘ex- 
cessive haustral contractions,’ ‘zonal 
spasm,” “marginal fibrillation,” so-called 
“prediverticulosis,” “string sign,” etc. The 
physician has a right to expect a descrip- 
tion of the behavior of the colon during 
roentgenoscopic examination, and a note 
concerning subjective discomfort experi- 
enced during the study and its simulation, 
if any, of the chief complaint. The left 
colon, for some reason, can be looked upon 
as a shock organ for impulses of emotional 
origin. Recent sigmoidoscopic and balloon 
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observations by Almy and associates add 
factual support for clinical observations 
previously recorded by clinicians through 
the years. It is of interest that diverticu- 
losis and ulcerative colitis favor this site 
for their initial attack. Antecedent sig- 
moidal irritability is noted in many pa- 
tients who subsequently develop divertic- 
ulosis, but this has not been noted in many 
instances of ulcerative colitis. 
Psychosomatic Relationships. In the be- 
ginning of this brief account of some of the 
functional disorders of the gastrointestinal 
tract, mention was made of the need for 
better correlation between subjective func- 
tional complaints and evidences of dis- 
turbed motor physiology by the roentgen 
ray. Now I should like to refer to the ne- 
cessity for correlation between personality 
patterns and emotional trends on the one 
hand, and functional disorders measured 
by roentgen study, on the other. At pres- 
ent, no one denies the frequent occurrence 
of physiologic changes in the alimentary 
tract precipitated by and related to emo- 
tional disorders. Fortunately, factual data 
are being accumulated rapidly to prove 
this contention. A review of available ex- 
perimental evidence bearing on this rela- 
tionship has recently been made by Stewart 
Wolf. Strikingly demonstrable changes in 
the blood supply, in secretion and in mo- 
tility and tonus of the stomach and colon 
in particular, have been induced by emo- 
tional trauma. Recent studies of the lyso- 
zyme content of the stomach, small in- 
testine and colon of patients with peptic 
ulcer, chronic nonspecific enteritis and 
ulcerative colitis, have been carried out as 
a result of pioneer work in this field by 
Meyer and Prudden and their associates. 
Evidence has been submitted to suggest 
that emotional tension may increase the 
concentration of this mucolytic enzyme in 
patients with ulcerative alimentary disease. 
There can be no doubt but that imme- 
diate, precipitous emotional upheavals 
may bring about specific reaction pat- 
terns in the gastrointestinal tract—pat- 
terns which may be identified objectively 
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by secretory and motor changes. Emotional 
diarrhea may be cited as a rather pure 
example of a specific type of motor dys- 
function caused by more or less specific 
emotional reactions, i.e., guilt or fear. There 
probably are other consistent roentgen 
patterns pathognomonic of certain emo- 
tional trends awaiting elucidation. More 
difficult to ferret out, but of equal or 
greater importance, will be a careful study 
of physiologic changes, both secretory and 
motor, in relation to deeper subconscious 
emotional disturbances. Is it possible that 
certain consistent physiologic changes oc- 
cur in association with specific deep-seated 
emotional trends? A beginning has been 
made in this connection by Winkelstein, 
Margolis and Kaufman, who carried out 
parallel psychoanalytic sessions and physi- 
ologic studies on a patient with a large 
gastric fistula over a period of two years. 
It was possible to correlate her unconscious 
and conscious emotional disturbances with 
changes in the stomach. 

It is believed that great advances in our 
knowledge of gastrointestinal function and 
disease may be possible by pursuing stud- 
ies of this type, correlating changes in the 
emotional sphere with physiologic dis- 
turbances and subjective complaints. Fur- 
ther investigations along these lines should 
throw additional light on the role of emo- 
tional disturbances in the pathogenesis of 
such organic diseases as peptic ulcer, 
regional enteritis and ulcerative colitis. 
The cooperation of the physiologically 
minded clinician, the psychiatrist and the 
roentgenologist constitute the ideal team 
for further investigation. 

ORGANIC DISEASES. I have purposely 
devoted less time to the discussion of or- 
ganic diseases of the digestive tract. At 
present, they are more static. Your tri- 
umphs in diagnostic roentgenology in this 
field have been mentioned. I should like to 
briefly cite some of the lesions in which the 
clinician is almost entirely at your mercy 
for their early recognition. 

Neoplasms. The detection of most of the 
ordinary intraluminal, space-taking tumors 
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of the esophagus, stomach and colon pre- 
sent no major problem to the expert roent- 
genologist. In those lesions presenting 
diagnostic difficulty, assistance may be 
had rather frequently from endoscopic 
examinations. The latter is of most value 
in those anatomic sites where tumors most 
commonly occur, namely the rectum, 
rectosigmoid, stomach and esophagus. 
Peptic Ulcer. Duodenal ulcer may be 
included among those diseases in which a 
high percentage of diagnostic accuracy is 
possible by roentgen study. Although the 
actual visualization of the crater or niche 
of active duodenal ulcer does not approxi- 
mate 100 per cent, I believe that consider- 
ably more than 50 per cent of craters are 
identified by the expert examiner who 
studies the area in various positions using 
compression. The so-called “‘postbulbar 
ulcers,” so well described recently by 
Falla Alvarez and Farinas, are being more 


frequently diagnosed roentgenologically of 


late, as a result of more careful positional 
study of the apex of the cap and upper 
second part of the duodenum. Recently, 


Finkelstein has written a good review of 


the differential diagnosis of “postbulbar 
ulcer,” which at times may prove quite 
difficult. Roentgenology may take credit 
for our present knowledge of duodenal 
ulcer, for it was not until the roentgen 
method was perfected that duodenal ulcer 
was found to be the most common organic 
disease of the alimentary tract of white 
civilized males. 

The visualization of a gastric ulcer 
crater is accomplished by the expert radiol- 
ogist in approximately go per cent of cases. 
Perhaps 10 per cent are missed. Gastros- 
copy may prove helpful in some of the 
latter instances. The difficulty in differen- 
tiation between benign and malignant 
craters is well known. Other aids including 
gastroscopy, examination of gastric sedi- 
ment by the Papanicolaou technique and 
gastric analysis often prove helpful. Never- 
theless, a brief trial of strict therapy and 
re-examination by the roentgen ray, fol- 
iowed by exploration if any doubt exists, 
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remains the preferred plan of management. 

Hiatus Hernia. One of your most sig- 
nificant contributions to gastroenterology 
has been the development and perfection 
of techniques for the demonstration of the 
common hiatus hernia. Very little difficulty 
is experienced in the demonstration of the 
well developed hernia, but the small, slid- 
ing, reducible hernia often goes undiscov- 
ered unless special efforts are made by the 
examiner. Even then, a second or third 
examination may be required for its iden- 
tification. It is important that the small 
reducible hernia be found, as it is a com- 
mon cause of symptoms which frequently 
have been mistaken for the symptoms of 
peptic ulcer, gallbladder disease, angina 
pectoris, aerophagy, etc. Recent experi- 
ence suggests that more care is needed in 
the study of the stomach in patients with 
hiatus hernia. Ulcer just below the hiatus 
esophageus in the presence of large, fixed 
hernias is too often overlooked. It is my 
impression that really massive hemorrhage 
in the patient with hiatus hernia is most 
often the result of a co-existing lesion, 
particularly peptic ulcer, in the location 
mentioned. 

The identification of lesser abnormalities 
around the cardia remains very unsatis- 
factory both to roentgenologists and clini- 
cians. The difficulty springs primarily 
from our incomplete knowledge of the 
living anatomy and physiology of the area. 
The changing configurations of the lower 
esophagus and cardia, and their relation 
to the hiatus esophageus during cyclic 
phases of activity, are at times difficult to 
understand. Insufficiency at the cardia and 
small hiatus hernias are frequently con- 
fused. In some instances, the appearance 
of gastric mucosa just above the hiatus 
may be the result of slight redundancy of 
the mucosa with a tendency to prolapse. 
This appearance during the act of belching 
has been described by Templeton. It is 
conceivable that the habit of inducing 
belching may actually predispose toward 
the development of anatomic changes 
about the cardia. Hiatus hernia is not 
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rarely encountered in people who have been 
chronic belchers. Since belching is a com- 
mon complaint in patients after the de- 
velopment of hiatus hernia, it is difficult 
to be sure which is the cart and which the 
horse in most instances of this type. 
Prolapse of Pyloric Mucosa. This is an- 
other abnormality, uncommon it is true, 
which can only be demonstrated clinically 
by roentgen examination. The first report 
of this condition with which I am familiar 
is that of von Schmieden (1911). Eliason, 
Pendergrass and Wright were among the 
first observers in this country to describe 
the roentgen characteristics of this curious 
abnormality. There is no question but that 
prolapse of the pyloric or antral mucosa 
in its advanced form may cause serious 
symptoms, occasionally requiring opera- 
tion. The advanced lesion has been mis- 
taken for polyp, duodenal ulcer, gastric 
ulcer and pyloric or antral tumor. There is 


need for careful study of large numbers of 


patients showing lesser degrees of roentgen 
distortion of the base of the cap, suggesting 
prolapse but conceivably due to other 
causes, such as vigorous motor activity or 
slight hypertrophy of the pyloric muscle. 
Perhaps this abnormality could be held 
responsible for the so-called “pseudo-ulcer 
syndrome’”’ in some instances. 

The Postoperative Stomach. Symptoms 
occurring following gastroenterostomy and 
various types of gastrectomy always have 
proved troublesome to the diagnostician 
and to the radiologist. It is true that com- 
bined use of gastric analysis, gastroscopy 
and roentgen ray justifies a workable diag- 
nostic conclusion in many instances, but in 
many others, the cause of symptoms is not 
obvious. The interpretation of the roent- 
gen findings in the patient, studied months 
or years following operation, often presents 
great difficulty. It is not easy to decide 


how much of the mucosal distortion and of 


the abnormal appearance at the stoma and 
in the j jejunum is merely due to postopera- 
tive changes such as adhesions. For these 
reasons, we have made it a routine prac- 
tice to have a baseline study of the stom- 
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ach approximately three weeks after all 
stomach operations. This includes a gastric 
analysis as well as roentgen examination. 
The roentgen appearance at three weeks is 
usually static and does not materially 
change unless some new pathologic process 
sets in. These early postoperative films 
have great value for comparison with sub- 
sequent films, if symptoms should appear. 
I rather suspect that the viewing of these 
early postoperative films by our surgeons, 
through the years, may have been instru- 
mental in improving the technique of their 
partial gastrectomies for ulcer. At any 
rate, in our clinic, troublesome “dumping 
syndromes” and free regurgitation of 
barium into the afferent loop has become 
less frequent following large partial gas- 
trectomy for peptic ulcer disease. 
Cholecystography. One of the real tri- 
umphs in diagnostic roentgenology was the 
discovery of a method of visualization of 
the gallbladder by Graham and Cole in 
1924. In this country alone, the diagnostic 
errors and unnecessary operations which 
cholecystography has prevented since its 
inception would run into many thousands. 
This procedure has now achieved a degree 
of diagnostic accuracy hardly true of any 
other roentgen procedure applicable to the 
study of the gastrointestinal tract. With 
an adequate dose of dye and faultless tech- 
nique, and in the absence of pyloric ob- 
struction, deep jaundice or hepatic dys- 
function, the physician can put almost 
complete reliance on the cholecystographic 
findings. The routine use of erect films in- 
troduced by Akerlund in 1938, or of lateral 
films, has added greatly to the accuracy of 
the diagnosis of cholelithiasis. Positional 
films permit of sedimentation or layering 
of small stones which may escape detection 
otherwise. Small tumors are at times more 
easily diagnosed in this way. If the criteria 
cited above are fulfilled, the physician can 
ordinarily exclude the gallbladder as a 
cause of dyspeptic symptoms unless one 
of the following abnormalities are noted: 
(1) absence of or poor visualization of the 
gallbladder; (2) defect in outline of the 
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gallbladder; (3) filling defects; and (4) 
shadows due to calculi. In a few i instances, 
biliary sand, very small stones or choles- 
terosis may account for symptoms in 
patients with normal cholecystograms. 
Under these circumstances, diagnostic bili- 
ary drainage often proves helpful. 

Now I should like to briefly discuss some 
of the conditions encountered by the 
gastroenterologist in which the roentgen 
examination is not always helpful or in 
which most painstaking studies are re- 
quired. 

Pancreatic Lesions. A definite diagnosis of 
pancreatic disease based on roentgen find- 
ings is rarely possible for obvious reasons. 
It should be admitted, however, that a 
suspicion of pancreatic growth is enter- 
tained by the expert roentgenologist in 
approximately one-third of patients with 
cancer of the pancreas after a thorough 
study of the upper gastrointestinal tract, 
including films made in all positions. In 
patients with jaundice, roentgenologic diag- 
nostic accuracy is not essential. Usually 
the obstructive character of the jaundice 
can be determined by clinical and labo- 
ratory methods and operation performed. 
It is in patients suspected of having pan- 
creatic carcinoma without icterus that no 
diagnostic aid can be neglected. Fortu- 
nately, as a result of a most meticulous 
clinical investigation, together with roent- 
gen study, the physician can usually arrive 
at a working diagnosis sufficiently accurate 
to decide for or against exploration. Much 
time and expense would be saved if 
roentgen technique for visualization of the 
pancreas could be devised. Because of the 
peculiar cellular structure of the pancreas, 
recent advances in the use of tracer sub- 
stances may eventually result in the suc- 
cessful visualization of this organ. It is 
unlikely that any greater accuracy can be 
anticipated by the use of present tech- 
niques. 

Elongation and Narrowing of the Pylorus. 
The roentgen configuration under dis- 
cussion is that which is seen in association 
with benign hypertrophy of the pyloric 
muscle, and at times of the musculature 


of the low antrum as well. The identifica- 
tion of this type of roentgen defect is al- 
ways a real challenge to clinician, roent- 
genologist and surgeon. It is w/éter/y im- 
possible by combined clinical and roentgen 
examinations to make a_ preoperative 
pathologic diagnosis. Gastroscopy is us- 
ually of no help. The essential differential 
diagnosis lies between hypertrophy of the 
pyloric muscle and submucosal tumor, 
either benign or malignant. Even at opera- 
tion, by palpation alone the distinction 
cannot be made. Furthermore, incision of 
the pylorus does not always reveal the 
true situation since hypertrophy of the 
pyloric muscle often accompanies early 
submucosal carcinoma of the pylorus. 
Even biopsy from the pylorus may show 
no cancer cells when carcinoma is actually 
present. Excision of the lesion is the only 
safe procedure if carcinoma is to be ex- 
cluded with certainty. Indeed, even though 
the lesion is benign, if it is of sufficient size 
to cause symptoms, a partial gastrectomy 
is indicated. 

Organic Lesions of the Small Intestine. 


The clinical suspicion of the existence of 


an organic lesion of the small intestine 
usually presents a real problem to the 
diagnostician. The decision to have a roent- 
gen exploration of the small intestine is not 
made without due consideration to the 


expense and time-consuming character of 


the study. The most frequent reasons for 
ordering the study are chronic diarrhea, 
symptoms suggestive of partial intestinal 
obstruction, gross bleeding into the in- 
testinal tract or evidences of nutritional 
deficiency. If the problem is that of a search 
for a cause of gross hemorrhage, the chal- 
lenge is a real one. Hodes and Edeiken 


have recently published a good review of 


this problem. Tumors of the mesenteric 
small intestine and the remote possibility 
of a Meckel’s diverticulum always come 
up for consideration. Unfortunately, many 
small tumors of the type which cause mas- 
sive bleeding produce no detectable intra- 
luminal defect, but grew extralumenally, 
e.g., leiomyoma and neurogenic tumors. 
Small polypoid lesions, until they begin 
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to produce obstruction, are often missed 
or located with great difficulty. Indeed, 
most circumscribed lesions of the small 
intestine not causing obstruction fre- 
quently require for their demonstration 
the most meticulous, painstaking study. 
Many films are required in order to deline- 
ate all loops, and compression is usually 
needed. Inflammatory lesions of a chronic 
character sufficient to cause symptoms 
can be delineated with less difficulty, al- 
though short lesions not causing obstruc- 
tion may be overlooked. Long areas of in- 
flammatory involvement, before the stage 
of narrowing or stenosis may be confused 
at times with the “deficiency pattern” or 
a neuromotor disorder, but usually the dif- 
ferentiation can be made by the experi- 
enced examiner. The percentage of diag- 


nostic accuracy of the roentgen study of 


the small intestine is directly proportion- 
ate to the experience and ingenuity of the 
examiner. 

Colonic Polyps. One of the most trouble- 
some problems for the gastroenterologist 
and roentgenologist is that of localization 
of the small colonic polyp which is giving 
rise to bleeding. The challenge is a precise 


one. Bleeding is demonstrated to be of 


colonic origin, but no lesion is present 
within the reach of the sigmoidoscope. In 
these instances, the roentgen search must 
continue until the lesion is found. Recently 
in one of my patients, a pedunculated 
polyp in the mid-portion of a redundant 
sigmoid was not conclusively demonstrated 
to the satisfaction of the roentgenologist 
until five barium enemas had been per- 
formed. Colonic polyps are potentially 
malignant and should be located prior to 
operation. The surgeon often experiences 
difficulty in finding a pedunculated colonic 
polyp unless previous localization has been 
accomplished by the roentgenologist. 


CONCLUSIONS 


The advances in diagnosis in the field of 


gastroenterology during my medical life 
have been truly remarkable. A better un- 
derstanding of the mechanism of symp- 
toms, improvements in clinical and lab- 
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oratory procedures, and the introduction 
of endoscopic examinations have added 
greatly to our knowledge. However, the 
method of diagnostic exploration made 
possible by the discovery of the roentgen 
ray has accounted for the greatest ad- 
vances. The situation at present is not 
static. Further advances will be forth- 
coming, not only in diagnosis but, more 
important, in our basic knowledge of dis- 
ease processes affecting the digestive tube. 
Rapidly increasing knowledge in biochem- 
istry and physics may eventually make it 
possible to diagnostically explore certain 
organs like the pancreas by direct visual- 
ization. The almost daily introduction of 
new pharmaccutical preparations affecting 
the autonomic nervous system, many of 
them having precise action, opens up addi- 
tional avenues for research. By the critical 
application of some of the newer prepara- 
tions and careful roentgen observations, 
additions to our knowledge of neuromotor 
physiology should be forthcoming. Studies 
devoted to the correlation of emotional 
patterns with roentgenographically demon- 
strable physiologic disturbances should 
afford many investigators fruitful mental 
exercise and further add to our knowledge 
of functional disorders and organic disease. 
Roentgenology can be justly proud of 
the role which it has played in gastroen- 
terology. It is hoped that there will be no 
slowing of the pace. There is no more es- 
sential function for this great Society than 
that of meticulous supervision of facilities 
for the training of future radiologists. Let 
us make sure that the future roentgenol- 
ogist is not only a true scientist and ex- 
pert technician, but that he continues to be 
a physician as well. 
Graduate School of Medicine 
University of Pennsylvania 
Philadelphia, Penna. 
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ACUTE APPENDICITIS WITH RADIOPAQUE 
APPEN DICEAL LITHIASIS* 
By EUGENE G. LAFORET, M.D. 
Mallory ‘Institute of Pathology, Boston City Hospital 
BOSTON, MASSACHUSETTS 
JOHN J. GREENLER, M.D. 
Lynn Hospital 


LYNN, MASSACHUSETTS 


and 
EDWARD J. O’BRIEN, Jr., M.D.7 
Chief of Surgery, Cambridge City Hospital 
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_ YUGH the occurrence of roent- 
genographically demonstrable appen- 
diceal fecalithiasis in association with 
acute appendicitis has generally been con- 
sidered a relatively rare finding of academic 
interest only, increasing evidence now 
being accumulated would appear to indi- 
cate that the condition is neither as un- 
common nor as unimportant as customarily 
assumed. A fuller realization of the possi- 
bilities of roentgen examination in cases of 
acute intra-abdominal pathology _ has 
doubtless been at least partially responsible 
for renewed emphasis on this method of 
diagnosis. However, because of the fact 
that failure to evaluate properly the 
roentgenological findings may result in 
disastrous temporizing, it is believed that 
attention should be redirected to the 
occurrence of radiopaque fecalithiasis in 
acute appendiceal inflammation, an entity 
which should more often be considered in 
the differential diagnosis of those cases 
presenting acute abdominal symptoma- 
tology in which roentgenological investi- 
gation discloses an intra-abdominal opacity. 
Since, as in other conditions, diagnosis is 
unlikely unless the possibility is considered, 
the following illustrative case is presented. 
CASE REPORT 

J. B., (CCH No. 122870), a white male, 
unmarried, aged twenty-five, was admitted to 
the Surgical Service of the Cambridge City 
Hospital via the accident floor with a chief 


complaint of epigastric distress of twenty-four 
hours’ duration. Three days prior to admission 
the patient had noted the relatively abrupt 
onset of moderate epigastric distress which 
was constant and unrelieved by ingestion of 
food or alkali. He rapidly became anorexic, 
vomited promptly when any nutriment was 
taken, and was unable to retain even fluids. 
Small amounts of blood had been noted at 
least once in the vomitus, which was liquid in 
consistency. Diarrhea began twenty-four hours 
after onset of symptoms and persisted, the 
patient claiming to have had one watery stool 
on the evening of admission. The stools never 
contained frank blood and were never tarry; 
rectal tenesmus was not observed. By the day 
of admission the epigastric distress had as- 
sumed the more definite character of pain, 
which rapidly progressed, radiating to the 
right lower quadrant and through to the back. 

Further anamnestic elements were non- 
contributory except for the past medical his- 
tory, which disclosed that the patient had 
contracted dengue while serving as an infantry- 
man in the China-Burma-India theater of 
operations; he had also suffered a spontaneous 
right pneumothorax in 1943, but subsequent 
repeated roentgenological examinations failed 
to yield evidence of pulmonary tuberculosis. 

Physical examination revealed an acutely 
ill, toxic-appearing white male in severe ab- 
dominal pain. With the exception of a few post- 
tussic rales heard posteriorly over the right 
pulmonary apex,f pertinent physical findings 
were limited to the abdomen. The anterior 

+ Subsequent chest roentgenograms revealed a minimal right 


pneumothorax, but no evidence of tuberculosis in the lung pa- 
renchyma., 


* From the Surgical Service of the Cambridge City Hospital, Cambridge, Massachusetts. 
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Fic. 1. Fecalith over mid-portion of iliac crest, as it 


appeared on the original roentgenogram. 


paries was in generalized spasm. Tenderness 
was diffuse, but was maximal in the epigastric 
and right lumbar regions. The right costo- 
vertebral angle was somewhat tender. No 
organs or masses were palpable through the 
rigid abdominal wall. Peristaltic sounds were 


heard when the patient first presented himself 


at the accident floor, but were not ausculted 
thereafter. Satisfactory rectal examination was 
difficult. 
16,900, laboratory examinations of blood and 
urine were not significant. 

In view of the data detailed above, it was the 
opinion of the attending surgeon and surgical 
resident that an intra-abdominal catastrophe 


had occurred, with secondary spreading peri- 


tonitis. It was felt that the primary site of 
pathology was probably the appendix. How- 
ever, because of a few equivocal findings, the 
possibility of an acutely perforated peptic ulcer 


was entertained, and a flat roentgenogram of 


the abdomen was taken with the patient in the 
upright position, in order to elucidate the 
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diagnosis by demonstrating the presence or 
absence of a pneumoperitoneum. Although no 
subphrenic gas was observed, a poorly visual- 
ized opacity was noted in the right lower quad- 
rant, and therefore a roentgenogram of the 
kidney, ureter and bladder was taken with the 
subject supine. Despite the uncontrollable 
painful writhing of the patient a fairly distinct 
roentgenogram (Fig. 1) was secured. 
essentially normal except for a dense, circum- 
scribed, laminated shadow, measuring 1.8 by 
2 cm., situated in the right lower quadrant 
overlying the crest of the ilium, 4 cm. distant 
from the tip of the nearest transverse process. 
Further roentgen studies were omitted because 
of the condition of the subject. Since the pa- 
tient was a combat veteran, it was considered 
necessary to eliminate the possibility of a 
shrapnel fragment as the cause of the opacity. 
However, upon being questioned concerning 
this point, the patient denied ever having 
sustained abdominal wounds in military opera- 
tions; furthermore, the abdominal wall 
free of scars or sinus tracts. The clinical finding 
and low lateral location of the density were 
believed to be inconsistent with diagnoses of 
renal or ureteral calculus. Age and sex of the 
patient, brief duration of the present illness, 
lack of a history suggestive of gallbladder 
disease, absence of roentgen evidence of ob- 
struction at the ileocecal junction, and clinical 
findings were considered sufficient to exclude 
a diagnosis of an intraperitoneal or intraluminal 


This was 


was 


cholelith. Neither was it believed that the 
shadow presented the characteristics of a 
calcified lymph node. At the time the second 
film was made, special care was taken to 


exclude buttons and similar extraneous objects 
which might appear on the plate and lead to 
error. The density was considered to represent 
a radiopaque appendiceal fecalith, which had 
probably ulcerated through the wall of an 
acutely inflamed vermiform appendix, .and the 
patient was prepared for surgery. 

Four hours after admission laparotomy was 
performed under spinal anesthesia. A large, 
porky, friable, obviously diseased appendix was 
discovered, protruding from an unidentifiable 
mass of intestine in the right lower quadrant. 
Purulent material was discharging in abundance 
from this mass at the base of the appendix. 
large fecalith was observed lying free in the 
right colic gutter and was removed. A catheter 

was seg ge into the mass thought to be partly 
cecum. A split-tube drain was placed in the 


| 
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pelvis and a cigarette drain at the locus of the 
major pathology, following which the operation 
was terminated and the patient returned to 
the ward. 

Pathologically, the operative specimen con- 
sisted of a round, firm, brown-gray mass 
measuring I cm. in diameter; sectioning re- 
vealed the interior to be somewhat friable and 
composed of concentric rings of brown-gray 
material. 

The immediate postoperative status was 
poor, with continued nausea, vomiting, and 
abdominal pain. The temperature rose to 103° 
F., at which level it was maintained for some 
days. A Miller-Abbott tube was inserted and 
functioned well. Wangensteen suction from the 
ileostomy tube brought comparatively little 
return. Fluid balance and nutrition were main- 
tained parenterally. The patient’s condition 
remained relatively static, with chemotherapy 
and transfusions of whole blood being freely 
utilized. Opiates were successful in controlling 
pain and, approximately one week after admis- 
sion, a definite improvement in the condition 
of the patient was noted, the temperature be- 
coming normal and the severity of the symp- 
toms abating. A roentgenogram showed no 
evidence of intra-abdominal opacity such as 
had been visualized preoperatively. A liquid 
diet was started and was well tolerated. Con- 
servative therapy was continued, but signs 
of intestinal obstruction supervened, and on 
the twenty-third hospital day an ileotransverse 
colostomy was performed without undue dis- 
tress to the patient. The anastomosis func- 
tioned well, and the patient made gradual but 
fluctuating progress. A gastrointestinal series 
one week later showed normal passage of the 
opaque medium through both the small and 
large intestine, with no evidence of obstruction; 
however, a mass was observed in the right 
lower quadrant, thought to be the inflammatory 
lesion encountered at the initial operation. By 
the end of eight days a definite mass was pal- 
pable in the right lower quadrant, and four 
days later operation disclosed an appendiceal 
abscess in the pelvic region; drainage yielded 
approximately s00 cc. of foul-smelling pus. 
Following this procedure the patient continued 
to show improvement, and ten weeks after 
entry he was discharged to the Surgical Out- 
Patient Department, with prospective read- 
mission to the Surgical Service after several 
months for resection of the intestine which had 
been by-passed by the ileotransverse colostomy. 
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Fic. 2. Direct enlargement from area of roentgen 
negative demonstrating fecalith (F/=fecalith; 
7C=iliac crest). 


HISTORICAL SURVEY 


Weisflog** in 1906 was the first to report 
a case of appendiceal lithiasis demon- 
strable roentgenologically, and, despite the 
lack of prior recorded instances, a correct 
preoperative diagnosis was established. In 
the following year, Fittig’ contributed a 
paper on ““The Significance of Enteroliths 
of the Appendix in the Roentgenogram.” 
Seelig*® in 1908 published the first report to 
appear in the American literature of roent- 
genologically demonstrable appendiceal 
fecalith. However, an incorrect diagnosis 
of ureteral calculus was made in this 
instance, since the history, physical exami- 
nation, ureteral catheterization, and roent- 
gen findings were all apparently consistent 
with the mistaken impression. 

The salient features of these and of 
several subsequent papers presenting char- 
acteristic data are summarized in tabular 
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Authors 


Weisflog** 


Seelig*° 


Hiirter'® 


Pfahler and 
Stamm” 


Stewart*4 


Case* 


Eastmond"® 


Douglas and 
LeWald’ 


Downes® 


Kleeblatt” 


Mark” 


Albert! 


Haas'4 


Wells*® 


Year 


1916 


Ig16 
1916 


1916 


1925 


1928 


Ig30 
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TABLE | 


REPORTED CASES OF APPENDICITIS WITH ROENTGENOLOGICALLY 


DEMONSTRABLE APPENDICEAL LITHIASIS 


Number 
Number of Preoperative 
of . Method 
Fecaliths Diagnosis 
Cases 
I 2 Appendicitis with fecalith | Direct 
I I Ureteral calculus Direct 
I 3 Appendicitis with three | Direct 
fecaliths 
I 2 Appendiceal calculus Direct and bis- 
muth enema 
I I Ureteral calculus Direct 
I Direct 
2 Ureteral calculus Direct 
I Ureteral calculus Direct 
3 I | Probable fecalith with | Direct 
appendicitis 
I Appendicitis (Direct) 
| 
I Not stated Direct 
I I Appendicitis with fecalith | Direct 
I 3 Appendicitis with calcu- | Direct 
lus 
I 2 Ureteral calculus Direct 
I 4 Cholecystitis with chole Direct 
lithiasis 
I I Appendicitis with fecalith | Direct 
I I Calcified mesenteric gland | Direct, with li- 
piodol injec- 
tion of sinus 
tract 


Remarks 


First reported case 


First report in American literature; 
appendix at operation contained one 


coprolith and was adherent to ureter 


Successful surgical removal! 


Diagnosed ureteral calculus preoper 
atively, but possibility of appendiceal 
calculus stated 

Ruptured gangrenous appendix 
pected 


Diagnosed at operation 


Not roentgenographed preoperative 
ly, but would have been demonstra 
ble 


“Shadow in the appendix region” 


Retrograde pyelography appeared to 
confirm diagnosis; at operation, ap 
pendix found adherent to posterior 
peritoneum directly over ureter, with 
2 large concretions in its tip 


Patient taken to operating room for 
cholecystectomy sat operation, retro 
cecal appendix was found with 4 cal 
cified fecaliths 


“At operation, an inflated, plum-like, 
rounded, thick, inflamed, injected 
appendix was found, in which was 


felt a hard concretion, two nuclei, 
with calcified shell and 
laminae” 


concentric 


Appendiceal abscess was drained 
operatively; calculus escaped from 
wound on first postoperative di 
wound failed to heal; lipiodol injec 
tion of sinus tract revealed round 
shadow in abscess cavity, interpreted 
as a mesenteric gland; exploration 


disclosed a second calculus 
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TaBLe I—(continued) 


Number N | f 
Authors Year of Method Remarks 
Fecaliths Diagnosis 
Cases 
, Levi? 1934 I I Appendicitis Direct Roentgenogram consistent with 
: “stone in lower pole of right kidney,” 
} but pyelography showed it to be out- 
side the urinary tract 
Westphal 1934 Barium 
Shelley*? 1938 I I Exploratory laparotomy) | Direct riangular shadow in the right lower 
r quadrant was overlooked on 2 sepa- 
rate preoperative films; recognized on 
re-examination 
Hellmer® 1939 "7 Direct Seven cases out of 4¢ showed radio- 
paque fecaliths 
Bunch and 1939 I i Malignancy of cecum Direct) Preoperative roentgenograms not 
1 Adcock?* taken; films of surgical specimen 
a showed it to be radiopaque 
Verzog 1939 I Acute lithiasic appendi Inflamed appendix found in abnormal 
et al? citis position 
Shahan*! 194 I 23 Acute appendicitis with | Direct 
lithiasis 
{ 
Guido 1941 I I Calculus in lower third of | Direct; also, in Retrograde pyelography would have 
right ureter travenous pye permitted correct diagnosis, but was 
lography not done 
: Jackman'® 1942 2 I Probable ureteral calcu Direct Death from peritonitis 
lus 
ra 
I Ruptured appendix with | Barium 
peri-appendiceal abscess 
and calcified fecalith 
Steinert 1943 I Acute appendicitis with | Direct “In 10 of 104 cases fecaliths in the 
et al. fecalithiasis appendix were demonstrated roent- 
genologically”’ 
Tripodi and 1943 I I Appendicitis with calcu Direct 
1 to K 
ruger lus 
ap 
vith Coleman 1944 I I Calculus in right ureter Direct 
vith 
Thomas 1947 6 Solitary in 4 Appendiceal calculus Direct Cholecystography, barium studies, 
cases, 2 1n 1 and urography utilized as adjuvants 
Setuad case, and In some cases 
multiple in 
remaining 
like { Felson and 1947 I Multiplein 1 | Appendiceal calculus Direct Incidental finding in I case, surgery 
Bernhard! case, solitary not performed 
in remaining 
was 
clei, 
ntric 
form (Table 1). In addition to the reports PATHOGENESIS 
abulated, there are ; imately 50 Accordi ackman,! “Fecaliths i 
ined tabulated, there are approximately 50 According to Jac man, ecaliths 1n 
— | others," mostly in the foreign literature. the appendix are formed of inspissated 
bx Thus, when the recent excellent series of fecal matter and are not opaque to the 
ws Felson and Bernhard" and Thomas® are roentgen ray unless calcium salts have 
ation included, the total number of reported been deposited on or in the fecalith in 
| cases is in the neighborhood of 120. sufficient quantities to alter the beam. This 
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deposit of calcium is the result of the in- 
flammatory reaction of the surrounding 
tissues. It may be compared to the deposi- 
tion of calcium on pure cholesterol precipi- 
tates in the formation of gall-stones.”’ 

Felson and Bernhard," reviewing opin- 
ions regarding the etiology of appendiceal 
concretions, state that impaired appendi- 
ceal emptying with subsequent inspissation 
and low grade bacterial inflammatory 
reaction, as propounded by Kelly and 
Hourdon,” is the most plausible explana- 
tion; intermittent deposition of calcium 
salts in concentric layers accounts for the 
lamination so frequently observed roent- 
genologically. 

Maver and Wells? have discussed in 
detail the composition of appendiceal 
concretions. 

INCIDENCE 

The incidence of radiopaque appendiceal 
lithiasis in cases of acute appendicitis has 
been variously estimated by different 
observers. Because roentgenological stud- 
ies of the abdomen are not routinely 


utilized in clinically well defined cases of 


acute appendicitis, such figures as are 
available have only relative significance. 


Taste II 


INCIDENCE OF RADIOPAQUE APPENDICEAL LITHIASIS 


Cases of Cases with 


Authors Acute Radiopaque 
Appendicitis Fecaliths 

Steinert e¢ a/.* 104 10 
Hellmer® 45 7 
Kadrnka”® 180 7 
Felson and 

Bernhard" 300 10 

Total 629 34, or 5.4% 


Table 11 reflects the incidence of roentgeno- 
logically demonstrable appendiceal fecali- 
thiasis in four of. the series thus far re- 
ported. 

As has frequently been observed, fecali- 
thiasis is of relatively common occurrence 
in cases of acute appendicitis, Bunch and 


Adcock*® demonstrating appendiceal con- 
cretions in $9 per cent of autopsies on 
individuals dying of appendicitis, while in 
some clinical series the incidence is as high 
as 80 per cent.® However, Bunch and 
Adcock state that, in contradistinction to 
the frequency of the ordinary fecalith in 
instances of acute appendicitis, a calcified 
coprolith or “true calculus” is rare 
(1:2,000). Nevertheless, approximately 
one-third of the 31 cases of appendiceal 
concretions reported by Steinert ef a/.® 
were such calculi. This wide discrepancy is 
difficult to explain, but may possibly be due 
to obvious variations in selection of ma 
terial. 


ROENTGENOLOGICAL CHARACTERISTICS 


The position of the intra-abdominal 
opacity is of some value in its roentgen 
diagnosis. Should it correspond in antero- 
posterior, lateral, and oblique views to the 
usual situation of the appendix, a diagnosis 
of appendiceal calculus is more seriously 
to be considered. However, the vermiform 
process is notorious for the bizarre posi 
tions it may assume, and accurate roentgen 
localization affords no ultimate diagnostic 
criterion. Solitary shadows are more com- 
mon, but the demonstration of multiple 
opacities does not exclude the diagnosis. 
Although calcified fecaliths may attain 
considerable size,*:** the majority are of 
relatively small proportions (‘‘from pea- 
to bean-sized’’*). According to Steinert 
et al.,* “The shape has been mostly round 
or oval with distinct outlines and good 
contrast, while occasionally stones may be 
observed also, the shape of which is 
angled or irregularly serrated, or the con- 
trast-throwing power of which is so poor 
that they are only with difficulty distin 
guishable from the surroundings, particu- 
larly if they are projected against the 
osseous parts of the pelvis.”” Laminations 
are occasionally demonstrable, and when 
observed offer additional confirmation; 
according to Felson and Bernhard," a 
laminated calculus in the right lower 
quadrant will almost invariably prove to 
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be an appendiceal stone. Steinert ef a/.* 
suggest that the eliciting, under roentgeno- 
scopic examination, of distinct tenderness 
corresponding to the opacity definitely 
favors the diagnosis. It is interesting to 
note that several instances of non-opaque 
appendiceal fecalith demonstrable by con- 
trast studies have been reported.!**° How- 
ever, judgment must be reserved concern- 
ing the advisability of administering barium 
in suspected cases of acute appendicitis. 
It is apparent that appendiceal calculi 
associated with acute appendicitis may 
frequently present no roentgenological 
characteristics, considered singly or in the 
aggregate, whereby diagnosis is rendered 
certain. The clinical picture is most impor- 
tant, and must be carefully evaluated 1 
interpreting the roentgen findings. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of intra-ab- 
dominal opacities in cases with acute 
symptomatology referable to the right 
hemi-abdomen should usu: ally present no 
difficulty if the more common possibilities 
are borne in mind. The roentgen charac- 
teristics of appendiceal calculi have been 
described above and will not be amplified 
further. 

As may be observed from Table 1, the 
most common condition with which calci- 
fied appendiceal fecaliths may be confused 
is right ureteral calculus. Since the plan of 
management dictated by the diagnosis 
varies radically in these two conditions, it is 
essential that the roentgenological data 
be circumspectly interpreted. In one in- 
stance,’® an erroneous diagnosis of ureteral 
calculus was followed by death from 
peritonitis secondary to a perforated ap- 
pendicitis. 

While the usual case of ureteral calculus 
may be distinguishable from acute ap- 
pendicitis with lithiasis by a critical evalu- 
ation of the history, physical findings, and 
laboratory data, there remains a constant 
proportion in which more extensive studies 
are indicated and should be pursued when- 
ever feasible. Perhaps the most important 
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supplementary procedure is roentgen visu- 
alization of the right ureter with an 
opaque catheter in situ. Films should be 
taken in all the standard projections, of 
which the lateral (stereoscopic) is recom- 
mended by Douglas and LeWald’ as being 
of greatest assistance. This maneuver will 
usually confirm or disprove a diagnosis of 
ureteral calculus. However, such studies 
are not invariably conclusive. The case 
of Seelig®® was incorrectly diagnosed as 
ureteral calculus because the catheter was 
shown to encounter an obstruction. At 
operation, the obstruction was discovered 
to be due to an acutely inflamed appendix 
containing a calculus and adherent to the 
right ureter. 

Studies of the ureter with a contrast 
medium are also helpful, although Mark” 
has reported a case of appendiceal lithiasis 
in which even retrograde pyelography 
apparently confirmed the erroneous diag- 
nosis of ureteral calculus. In the case 
presented by Guido" a misdiagnosis of 
ureteral stone was made despite the use of 
intravenous pyelography, although it was 
believed that retrograde pyelography would 
have permitted a correct diagnosis. The 
value of ureterography is somewhat limited 
by the fact that it may be abnormal in 
cases of acute appendicitis. Thus Arnesen? 
performed urography in 34 cases of acute 
appendicitis and demonstrated in some 
instances “‘signs of stasis in the urinary 
tract on the right side with continual filling 
of the upper two-thirds of the ureter.” 
Lauber* has reported occasional changes 
in the urogram in over 100 cases of appendi- 
citis verified at operation, the abnormalities 
including spasm of the renal pelvis and 
ureter in some cases and atony in others. 
Wulff," however, in a series of §9 cases 
was unable to confirm these findings. 

Appendiceal concretions may occasion- 
ally be confused with renal calculi, but 
py elography will usually show that the 
stone is outside the urinary tract.® 

Acute cholecystitis with cholelithiasis 
should be considered in the differential 
diagnosis of appendiceal lithiasis. Albert! 
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has reported a case in which roentgen 
studies were undertaken because of recur- 
ring right upper quadrant pain. Four well 
defined calculi were demonstrated at the 
level of the inferior margin of the liver. 
Barium meal, pneumoperitoneum, and 
ureteral catheterization were carried out 
and a preoperative diagnosis of gallstones 
was made. At operation, an inflamed 
retrocecal appendix containing four calci- 
fied fecaliths was discovered adjacent to a 
normal gallbladder. Such a case is for- 
tunately rare and its diagnosis difficult, 
although cholecystography would prob- 
ably aid in its detection. 

Foreign bodies in the appendix should 
present no great diagnostic difficulty. 
Earle® has recorded a case in which 38 BB 
shots were found in the appendix. Pre- 
operative diagnosis was facilitated by the 
ability of the roentgenoscopist to move the 
extraneous objects. Cases with extra- 
luminal foreign bodies, such as shrapnel, 
usually present a history of a penetrating 
abdominal injury, confirmed by an evident 
scar or sinus tract. 

Calcified mesenteric lymph nodes may 
be a source of confusion. Sante?® states 
that the roentgenoscopic demonstration 
of mobility is a differential point favoring 
a diagnosis of mesenteric calcifications. 
Changing relationships of the opacity with 
varying positions of the subject may be 
shown roentgenographically if roentgenos- 
copy is not available. Calcified nodes are 
frequently located near the vertebral col- 
umn and present in a deeper plane in the 
tissues.?* Felson and Bernhard" state that 
the dentate borders, irregular shape, and 
granular structure of these opacities aid in 
differential roentgen diagnosis. It should 
be remembered that a roentgen diagnosis 
of calcified mesenteric lymph node should 
not overshadow the clinical findings in a 
case with acute abdominal symptoma- 
tology. Cope® mentions an instance in 
which an opacity visualized on the abdomi- 
nal roentgenogram was interpreted as a 
ureteral calculus. Operation revealed a nor- 
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mal kidney and ureter, but disclosed ‘‘a 
very inflamed appendix with a large cal- 
careous gland in the meso-appendix.”’ 
An individual with calcified mesenteric 
nodes of long standing may still be subject 
to acute appendicitis. 

Phleboliths should be considered in the 
differential diagnosis of intra-abdominal 
opacities. These are usually round, are 
situated most often in the neighborhood 
of the spine of the ischium, and are im- 
mobile.2® Smooth, even surfaces and ab- 
sence of lamination favor the diagnosis. 
Phleboliths are often multiple and not 
infrequently occur bilaterally in symmetri- 
cal array. 

Radiopaque enteroliths in the cecum 
may pose a difficult problem in differential 


roentgen diagnosis. However, they are 
usually asymptomatic, and are larger, 


less dense, and generally spherical in con- 
trast to the usual appendiceal calculus. 
Opacities simulating appendiceal calcu- 
lus may also result from the ingestion of 
certain types of medication, such as 
Blaud’s pills, salol capsules, and bismuth 
preparations, as well as from retention of 
opaque roentgen diagnostic medium. Cal- 
cification in a blood clot, tumor 
or tuberculous focus (particularly renal) 
should be excluded. Holmes and Ruggles‘ 
state that the tip of the transverse process 


mass, 


of a vertebra may be of such greater 
density than the body as to suggest a 
stone. 


Finally, radiopaque appendiceal fecalli- 
thiasis should be differentiated from calci- 
fications in epiploic appendages, endar- 
terial calcifications, and rudimentary teeth 
in a cyst, as well as from cutaneous fibromas 
and scars, dressings, and film artefacts. 

It is interesting to observe that clinical 
and roentgenologic appendicitis with 
fecalith is not invariably associated with 
nonspecific inflammation. Steinert ef a/.* 
report a case of peri-appendiceal acti- 
nomycotic infiltration in which preopera- 
tive roentgenological studies had revealed 
an appendiceal calculus. 
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PROPHYLACTIC APPENDECTOMY 

Definite demonstration of radiopaque 
appendiceal fecalith in an individual cur- 
rently free of symptomatology referable to 
the appendix should naturally evoke specu- 
lation regarding the proper management of 
the case. 

In 1938 Shelley*® reported an instance 
in which a plain abdominal film of a patient 
who had undergone fulguration for a small 
papilloma of the urinary bladder disclosed 
a triangular shadow in the right lower 
quadrant. However, this roentgen finding 
was overlooked. Four months later, the 
patient presented himself with acute ab- 
dominal pain, at which time roentgeno- 
grams again recorded the shadow. For a 
second time the opacity was not noted. 
Operation disclosed an acute suppurative 
appendicitis with fecalith. The appendiceal 
lith was recognized roentgenologically for 
the first time when the films were re-exam- 
ined following surgery. According to the 
author, “Had a diagnosis of the condition 
been made from a roentgenogram made 


more than four months before the onset of 


the attack of acute suppurative appendi- 
citis, the patient would have been spared 
the ordeal through which he went and 
which almost cost him his life.” 

Steinert e¢ a/.** mention a similar case in 
which a patient in whom appendiceal 
stone had been demonstrated roentgeno- 
logically six months previously experi- 
enced an attack of acute appendicitis, 


operation confirming the diagnosis of 


calculus. A like course of events was re- 
corded in the case of Kleeblatt.” 

While it is recognized that these isolated 
cases allow no definite conclusions, never- 
theless they provide a source of interesting 
speculation. Inasmuch as acute appendi- 
citis with appendiceal concretion is gener- 
ally of a particularly virulent type, it is 
important to recognize such cases at the 
outset. There is no conclusive proof that 
appendiceal calculus is inevitably followed 
by acute appendicitis, but Large believes 


tecaliths to be “‘the most positive cause of 
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appendiceal obstruction,” which is con- 
sidered by many to be the common denom1- 
nator of appendicitis. Therefore, we agree 
with Steinert e¢ a/. that “It is probable that 
every appendiceal concretion represents a 
latent danger,” particularly since the 
presence of calcium salts is prima facie 
evidence of some degree of previous or 
concurrent inflammation. The practical 
difficulties involved in persuading an 
asymptomatic patient to undergo surgery 
are obvious, but it is possible that such a 
“prophylactic appendectomy”’ may avert 
operation at a future date when the patient 
is not in optimum condition and when the 
procedure is technically more difficult. 
Similar views have been expressed by 
recent authors."*.* If prophylactic sur- 
gery be considered overly energetic, per- 
sons with proved appendiceal calculus 
should at least be carefully followed as 
possible subjects for an attack of acute 
appendicitis. At present, roentgen demon- 
stration of appendiceal lithiasis affords the 
only criterion whereby an_individual’s 
susceptibility to acute appendicitis may be 
predetermined. 


CONCLUSIONS 


The contribution of the radiologist to 
the evaluation of the routine case of acute 
intra-abdominal pathology has often been 
overlooked, but may nevertheless be sig- 
nificant. A simple flat roentgenogram of the 
abdomen may frequently reveal data of 
diagnostic importance. 

Appendiceal fecaliths are rendered 
radiopaque by an inflammatory reaction 
resulting in the deposition of calcium salts. 
Such calcification may therefore be evi- 
dence of previous or concurrent appendiceal 
inflammation. 

The incidence of radiopaque appendic- 
eal fecalithiasis justifies more serious 
consideration of this entity in the differen- 
tial roentgen diagnosis of opacities in the 
right hemi-abdomen. 

4. Appendiceal calculi associated with 
cases of acute appendicitis may frequently 
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present no roentgenological characteristics, 
considered singly or in the aggregate, 
whereby diagnosis is rendered certain. 
The clinical picture must be carefully 
evaluated in interpreting the roentgen 
findings. 

5. Diagnosis of appendiceal calculus 
may occasionally be difficult, but errors 
may be minimized by the judicious use of 
supplementary procedures. The most fre- 
quent misdiagnosis is right ureteral lithiasis. 

6. Definite demonstration of appendiceal 
calculus in an asymptomatic subject may 
indicate prophylactic appendectomy. 


SUMMARY 


1. A case of acute appendicitis with 
radiopaque appendiceal fecalithiasis is re- 
ported. 

2. The salient features of several previ- 
ous reports are tabulated. 

3. The pathogenesis, incidence, roentgen 
characteristics, and differential diagnosis 
of radiopaque appendiceal fecalithiasis 
are discussed. 

4. Evidence supporting the _practica- 
bility of prophylactic appendectomy is 
offered. 

5. Several conclusions are presented. 


Eugene G. Laforet, M.D. 
Boston City Hospital 
Boston 18, Mass. 
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PROLAPSE OF THE LOWER LIP OF THE ILEOCECAL 
VALVE INTO THE TERMINAL ILEUM* 


By LEO G. RIGLER, M.D., and ELLIOTT LASSER, M.D. 


MINNEAPOLIS, MINNESOTA 


HE ileocecal valve, or sphincter, bears 

strategic resemblance to the cardiac 
and pyloric sphincters in that it is situated 
at the junction of the two intestinal seg- 
ments of markedly different intraluminal 
caliber. Unlike these structures, however, 
anatomic variations or physiologic dys- 
functions have appeared of little note, for 
the roentgenological literature, abundant 
with descriptions of abnormalities of the 
cardiac and pyloric areas, contains rela- 
tively little pertaining to the ileocecal 
sphincter. Accordingly, it is felt that any 
demonstrable abnormality of this structure, 
particularly when it may give rise to roent- 
genographic misinterpretation, is worthy 
of report. 

CASE REPORT 


J. K., male, aged fifty-four, railroad worker, 


was admitted for colonic studies on October 3, 
1949. A review of his past history showed that 
four benign adenomas of the colon had been 
surgically removed. The first of these, situated 
in the lower rectum, was removed at the time 
of hemorrhoidectomy in 1923. In 1946, a small 
section of sigmoid colon from which a polyp 
had arisen was removed by primary resection. 
In 1949, two more polyps were discovered in 
the lower rectum and were removed by fulgura 
tion. On this occasion a barium enema examina 
tion was carried out at the University of Min 
nesota Hospitals. A smooth polypoid filling 
defect was encountered in the terminal ileum 
which could be displaced manually into the 
cecum (Fig. 1, 4 and B). This was felt to be a 
pedunculated polyp arising from cecal mucosa 
in contiguity to the ileocecal valve and capable 
of prolapse back through this structure. Re 
examination three months later 
large mass of tissue about the valve but the 


she ed a 


Fic. 1. (4) Barium enema filling of cecum and ileum. A rounded defect in the very terminal end of the ileum 
(arrow) is apparent. Note the outline of the upper lip of the ileocecal valve (arrow) and the absence of any 
evidence of the lower lip (arrow). (B) Film with compression demonstrating the apparent defect in the 
ileum (arrow) and the upper lip of the ileocecal valve (arrow). 


* From the Department of Radiology and Physical Medicine of the University of Minnesota and the Veterans Administration 


Hospital, Minneapolis, Minnesota. 
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prolapse could not be demonstrated (Fig. 2) 

Considering the high incidence of malignant 
degeneration in individuals with multiple 
colonic polyps, it was recommended at this 
time that the patient be considered a subject 
for subtotal colectomy. In May, 1949, the 
patient underwent surgery at the Minneapolis 
Veterans Administration Hospital. The termi- 
nal ileum and ascending colon were thoroughly 
inspected and palpated, but there was no evi- 
dence of a polyp. Cecotomy was not performed 
and the incisions were closed without further 
procedures. 


Fic. 2. Re-examination three months later with 
double contrast. Note the large size of the lips of 
the ileocecal valve coated with barium. The lower 
lip is also shown. The terminal ileum shows no 
defect at this time. 


In October, 1949, the patient returned to 
the Veterans Hospital for further evaluation. A 
barium enema examination and air contrast 
studies at this time again showed an apparent 
polypoid filling defect at the site of, or immedi- 
ately below, the lower lip of the ileocecal valve 
(Fig. 3). On the basis of these findings, in 
conjunction with the original examination, it 
was felt that a polyp had been overlooked at 
surgery and re-exploration should be carried 
out. 

On October 15, 1949, the patient again 
returned to surgery where it was elected to 
proceed with subtotal colectomy rather than 
perform an initial exploratory cecotomy. Sev- 
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Kic. 3. Barium enema examination six months later. 
The valve is within the cecum and the defect pro- 
duced by the large lower lip is well shown. 


enty centimeters of large bowel and 4 cm. of 
terminal ileum were removed. A small polyp, 


Fic. 4. Specimen removed at operation. The opened 
cecum reveals the enlarged lips of the ileocecal 
valve, especially the lower (arrows). They were 
unusually mobile and could readily be invaginated 
into the ileum. 
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measuring § mm. in diameter, was located 2 
cm. above the ileocecal valve. Smaller polyps 
were found at 5 cm. and 15 cm. above the 
valve. 

On gross examination of the specimen, the 
ileocecal valve was noted to be markedly 
thickened and yellow, the appearance almost 
resembling a lipoma. After fixation the valve 
appeared enlarged (Fig. 4) but not neoplastic. 
It could readily be displaced and the mobility 
of the valve indicated that it might well be 
displaced proximally into the ileum or distally 
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present in the head-on position (Fig. 57) 
when the patient is turned into the right 
anterior oblique view, and in the profile 
position (Fig. 5B) when the patient is 
turned up into the left anterior oblique 
view. Marked departures from these char 
acteristic pictures must be viewed with 
suspicion as indicating inflammatory or 
neoplastic changes or mechanical abnor- 
malities in the ileocecal area. 

Since the ileocecal valve arises in part 


A 


B 


Fic. 5. Normal ileocecal valve of large size (normal patient). (47) Head-on view showing large defect and 


typical stellate shadow within it. (B) Profile view 
ship of upper and lower lips. 


into the colon. Microscopic sections from the 
ileocecal valve showed no mucosal abnormali- 
ties. There was much loose areolar tissue under- 
lying the mucosal surface, causing the mucous 
membrane to protrude at a considerable dis- 
tance above the musculature. 


DISCUSSION 


As noted in the recent publication of 
Fleischner and Bernstein,’? the ileocecal 
valve presents a characteristic roentgeno- 
graphic picture depending on whether one 
is viewing it in the head-on or profile posi- 
tions. The valve is best visualized by spot 
compression films obtained over the ileo- 
cecal junction and will most commonly 


with terminal ileum filled. Note the normal relation 


from reduplication of the mucous mem- 
brane and smooth muscle of both ileum 
and colon, it falls prey to the various 
pathological changes affecting these areas. 
Thus, reports can be found of both 
benign!*§! and malignant*® tumors hav- 
ing origin in the valve. In recent years en 
largement of the valve in some cases of 
terminal ileitis has also been described." 
Most recently Fleischner and Bernstein® 
have described a concentric enlargement of 
the filling defect caused by the ileocecal 
valve occurring with herniation of the 
mucosa of the terminal ileum through the 
orifice of the valve into the colon. This pos- 
sibility was first suggested by Allen! in 
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discussing a case at the Clinicopathological 
Conference of the Massachusetts General 
Hospital. It bears strong resemblance to 
transpyloric herniation of gastric mucosa. 
A similar case report has just been pub- 
lished by Hawley and Mithoefer.? 

In the case presented in this report, 
careful study of the spot films show that 
at the time of the initial examination 
(Fig. 1) the upper lip of the valve is easily 
discernible. The usual defect caused by 
displacement of the barium column by 
the lower lip cannot be clearly made out. 
In addition, it is noted that there is an 
oval filling defect present in the terminal 
ileum which corresponds to the size and 
shape of the lower lip of the ileocecal valve 
as noted in Figure 2. Evidently the force 
of the barium enema at the time of the 
initial examination was sufficient to cause 
the thickened lower lip of the valve to 
prolapse back into the terminal ileum, thus 
simulating a pedunculated polyp. We have 
been unable to find a report of a case of 
this type in the literature. 

Such an occurrence constitutes the 
exact opposite of herniation of ileal mucosa 
as described previously. A study of the 
dynamics of the ileocecal valve in necropsy 
specimens shows that as the cecum is 
progressively distended by air the lower 
lip of the valve tends to bulge back into 
the terminal ileum while the upper lip 
remains relatively fixed in position by the 
frenula. It appears conceivable that a 
thickened, enlarged lower lip may prolapse 
back into the terminal ileum from the 
force of reverse peristalsis, such as has 
been described by Case? and others. The 
only importance of such an occurrence lies 
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in its recognition and proper interpretation 
by roentgenologic studies. 


CONCLUSION 

Prolapse of the lower lip of the ileocecal 
valve into the terminal ileum, simulating 
a prolapsing polyp, a hitherto undescribed 
occurrence, is added to the growing list 
of demonstrable abnormalities involving 
the ileocecal area. 
University Hospitals 
Minneapolis 14, Minn. 
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PORPHYRIA 
A CAUSE OF NONSPECIFIC SMALL INTESTINAL DISTURBANCE 


By SAMUEL H. FISHER, M.D., and ROBERT R. STANLEY, M.D. 
From the Departments of Radiology and Medicine, Greenville General Hospital 


GREENVILLE, SOUTH CAROLINA 


7 E HAVE recently had a patient with 
porphyria who demonstrated an un- 
usual small intestinal pattern and, being 
unable to find mention of such a cause of 
small intestinal disturbance in the Ameri- 
can roentgenologic literature, we believe 
our case is worth recording. 

Nesbitt,’ Nesbitt and Watkins’ and 
Waldenstrém" gathered information about 
the clinical aspects of porphyria, and 
Drabkin® and Watson and Larson" have 
considered the subject of pigment metab- 
olism and porphyrin metabolism fully 
from the biochemical standpoint. 


Fic. 1. This posteroanterior view of the abdomen 
was taken two hours after the barium meal was 
ingested and shows an essentially normal distribu- 
tion with a great deal of small intestinal distention. 
A great deal of to-and-fro motion was present but, 
despite the hyperactivity, there was no hyper- 
motility. 


CLINICAL ASPECTS OF PORPHYRIA 

Nesbitt and Watkins’ find that acute 
porphyria was first described in Ig11 by 
Gunter,® whose opinion that the disease 


represented a constitutional anomaly of 


pigment metabolism has been found correct 
by subsequent observers. About 350 cases 
of acute porphyria have been reported to 
date. 

Acute porphyria is a chronic disease char- 
acterized by remissions and exacerbations. 
It includes acute idiopathic porphyria, and 
acute toxic porphyria which are indistin- 
guishable clinically. Acute toxic porphyria 
develops as a result of many toxic agents, 
including the barbituates, lead, the sul- 
fones and acetanilid, which probably act 
as the precipitating agents in a patient 
who has the underlying metabolic disorder. 

Acute porphyria presents a bizarre clini- 
cal picture of gastrointestinal and central 
nervous system complaints. The gastro- 
intestinal complaints are usually severe 
abdominal pain, often cramp-like in nature, 
nausea, vomiting, constipation, obstipa- 
tion, and jaundice. Most patients, as did 
ours, present the picture of an acute surgi- 
cal abdomen. The central nervous system 
symptoms are also bizarre, ranging from 
the classic involvement described as an 
ascending Landry’s type of paralysis to 
paresthesias, delirium with hallucinations, 
epileptic seizures and coma. 

Nesbitt® describes acute porphyria in- 
herited as a mendelian dominant, appear- 
ing in the third and fourth decades, females 
more than males (3:1); he notes that con- 
genital porphyria is inherited as a mende- 
lian recessive, predominates in males, with 
photosensitivity and discoloration of the 
teeth as characteristics. Both types have 
a definite familial tendency. Acute por- 
phyria has been described in children.’ 
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Fic. 2. This film was taken three hours after the 
meal was ingested and gain shows considerable 
small intestinal distention. Note the grape-like 
filling defects in the cardiac end of the stomach, 
apparently due to rugal hypertrophy which was 
not palpable at operation done shortly after this 
series was taken. 


PATHOLOGY 


The pathologic changes are not char- 
acteristic. Those cases studied at post- 
mortem showed toxic changes in the vis- 
cera and degenerative changes in the nerv- 
ous system. Areas of toxic degeneration 
are most frequently seen and these are in 
the peripheral nerves, sympathetic ganglia, 
anterior horn cells, cerebellum and cortex. 

The gastrointestinal, central nervous sys- 
tem and cardiovascular symptoms are all 
probably due to the action of the por- 
phyrins on the nerve supply of the struc- 
tures involved. 

In the gastrointestinal tract it is felt 
that the abdominal pain and roentgen 
changes seen are caused by the action of 
the porphyrins on the autonomic nervous 
system. Experimentally, porphyrin injected 
intravenously or applied locally interrupts 
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normal peristalsis which is unrelieved by 
atropine.® Vanotti'® feels that Meissner’s 
submucosa plexus may be inhibited by 
porphyrins. 

The central nervous system effects as 
well as the peripheral nerve changes appear 
due to a direct toxic affect on the nerve 
cells by porphyrin and perhaps to an inter- 
ference of nerve impulse transmissions.) 

The cardiovascular symptoms are prob- 
ably due to angiospasms which present 
themselves during an exacerbation and 
which regress with remissions. Electro- 
cardiographic changes are seen in exacer- 
bations. 

Aside from its clinical appearance, the 
porphyria may be detected by urine por- 
phyrin studies. The urine darkens in color 
on exposure to light—this is due to por- 
phyrinogen being changed to copropor- 
phyrin by sunlight—it may be accelerated 
by the addition of potassium permanganate 
to the urine. Another test is that the urine 
porphyrins fluoresce pink on exposure to 
ultraviolet light. Further, four character- 


Fic. 3. Roentgenogram four hours after meal inges- 
tion discloses neuromuscular small intestinal dis- 
turbance in the lower jejunum. 
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Fic. 4. The five hour meal distribution is not ab- 


normal, with the meal extending from the distal 
ileum to the mid transverse colon; the intestine 
outlined at this study has a normal appearance. 


istic absorption banks are produced by 
alkaline porphyrin spectroscopically."! 


BIOCHEMICAL ASPECTS 


The subject of pigment metabolism is 
beyond the scope of this paper. The article 
by Watson and Larson" is suggested read- 
ing for those further interested. 

The reversion to embryonic pigment 
metabolism which produces excess amounts 


of the porphyrins (and the symptoms of 


porphyria) is not well understood. The 
basic chemical structure of the porphyrins 
is four pyrrole rings bound by four carbon 
atoms. Methane, methyl, propionic, and 
viny] side chains at various positions in the 
porphyrin nucleus produce protoporphy- 
rins, coproporphyrins, and uroporphyrins. 
Normally, the complex porphyrin metab- 
olism proceeds to help produce at least 
hemoglobin, myoglobin, and cytochrome C. 
The offending porphyrins in porphyria 
arise from some metabolic disturbance in 
the synthetic pathway—i.e., increased 


and Robert R. Stanley ] 


altered independent 
porphyrins themselves. 


production of the 


CASE REPORT 


The patient whose roentgenograms are re 
produced is a white male, aged twenty-three, 
who was first seen in February with complaint 
of painful urination, low abdominal cramping 
pain, and aching pain in the arms and legs. 
These complaints were of two weeks’ duration 
and gradual onset. Narcotics were required for 
the relief of pain at the time of admission. Con 
stipation was severe. Dark urine was noted on 
one occasion at the onset but not subsequently. 

The positive findings on physical examination 
were evidence of recent weight loss, blood pres 
sure of 160/100. Nothing was palpable in the 
abdomen and 
negative. 

On the fourth hospital day an upper alimen 


neurologic examination was 


Fic. 5. This examination was carried out amnar) on 


hour after the barium meal was ingested fiy 
months after the above series. The 
done during a remission of the patient’s porphyria 
and shows the small intestinal pattern to be much 
more normal although slight distention of the small 
intestine persists; again, no hypermotility or hypo 


motility was seen, 
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tary tract roentgen examination was carried 
out and we noted extreme small intestinal 


distention without hypermotility. No _ relief 


was obtained from active.medical treatment, 
and an exploratory laparotomy was carried 
out on the eleventh hospital day with no ab- 
normality being noted either grossly or in a 
lymph node which was removed and studied 
microscopically. 

Dysuria and pain in the penis and testicles 
become the dominant symptoms. Cystoscopy 
and retrograde pyelography revealed no disease. 
On the seventeenth hospital day another upper 
gastrointestinal series was done and essentially 
the same findings noted. On the twentieth 
hospital day the patient passed urine of a port 
wine color which was strongly positive for 
for porphobilinogen by Watson’s test. Spec 
troscopy was not available. 

On the twenty-second hospital day he was 
discharged because of severe psychotic symp 
toms which made his further study in a general 
hospital impossible. Shortly after this, he 
gradually improved without specific medica 
tion, 

When seen five months after admission he 
was symptom free, and another roentgen 
study of the alimentary tract was made at 
which time the small intestine had a much more 
normal appearance. 

Laboratory procedures included blood count, 
blood Wassermann, blood sugar, non-protein 
nitrogen, blood proteins and_ bilirubin, and 
spinal fluid studies, which were all negative. 


SUMMARY 
We have presented a case of acute 
porphyria and have illustrated our report 


with reproductions of roentgenograms of 
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the case demonstrating an unusual degree 
of nonspecific small intestinal neuromuscu- 
lar disturbance which we believe is caused 
by porphyria. 


210 E. Coffee 
Greenville, S. C. 
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THE LIMITED USEFULNESS OF THE “POSITIVE 
PRESSURE” CHEST ROENTGENOGRAM 
IN PULMONARY TUBERCULOSIS* 


By BERNARD POLLAK, M.D., and ALLAN HURST, M.D. 


DENVER, COLORADO 


eden problem of the variations in intra- 
alveolar pressure in influencing the 
interpretation of the chest roentgenogram 
has been of great interest to roentgenolo- 
gists for many years. Recent work?:?:!° has 
centered about the effect of such increased 
pressure on the pulmonary circulation and 
its secondary influence on the roentgen ap- 
pearance of the pulmonary vessels. Al- 
though Westermark" concluded that this 
variation was not of great practical impor- 
tance in pulmonary tuberculosis, it was con- 
sidered justified to determine what gains 
could be derived from such special views. 

The normal pulmonary pattern in a 
technically perfect chest roentgenogram is 
formed by the ramifications of the pulmo- 
nary vessels and their contrast with the 
air-filled bronchi and alveoli. In patho- 
logical conditions changes are found in the 
degree of vessel filling and/or in the air 
content of the bronchial tree. Under rou- 
tine circumstances, chest roentgenograms 
are usually taken at the end of inspiration 
in order to lower the diaphragms, increase 
the air content of the lung, and to develop 
a better contrast of the pulmonary lesion 
with the normal lung pattern. Occasion- 
ally surprising differences in the size of the 
heart and in the filling of the vessels may 
be found in two consecutive roentgeno- 
grams taken apparently with the same 
technique. The explanation for these varia- 
tions may be ascribed to the manner in 
which patients react to the given order 
“take a deep breath and hold it”. It is 
immediately obvious that certain different 
responses accompany this order. 

Following a deep inspiration, the patient 
may hold his glottis open while the ex- 
posure is made. Conversely, he may close 


his glottis and involuntarily continue the 
inspiratory movement or may press against 
the closed glottis still in an involuntary 
fashion, especially when there may be a 
prolonged interval between the inspiratory 
command and the exposure. With such 
straining the intra-alveolar pressures are 
changed resulting in the Valsalva and 
Miller experiment. 

In the Valsalva experiment,'** forced 
expiration against a closed glottis, the 
intra-alveolar pressure rises, the pulmo 
nary vessels are compressed, and the return 
of blood to the right heart is reduced. In 
consequence of this reduction, the cardiac 
output is reduced with less well filled pul- 
monary vessels, and, following an initial 
rise, there is a reduction of blood return 
to the left heart. Characteristic roentgen 
findings are those of a diminution in heart 
size and vessel filling. In Miiller’s experi- 
ment, the contrary effects are noted. 

In regard to the variations in heart size 
with the Valsalva and Miller test, much 
has been said in the literature (Shanks, 
Kerley and Twining,° Pfeifer,® and Schwe- 
del’). It remained for Laurell® in 1928 to 
first point out the significance of the intra- 
alveolar pressure in taking chest roent- 
genograms, especially in pulmonary dis- 
ease. After summing up his reasons for the 
variation in chest roentgenograms with ap- 
parently the same technique, he categori- 
cally stated that two exposures made of the 
same individual were only comparable 
when taken with the same intra-alveolar 
pressure. To control this pressure Laurell 
recommended the use of a water manom- 
eter connected by a tube with the pa- 
tient’s mouth. 

In recent years this method was revived 


* From The National Jewish Hospital in Denver and The University of Colorado Medical Center, Denver, Colorado. 
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by Westermark. He used this technique in 
taking chest roentgenograms with different 
intra-alveolar pressures varying from plus 
40 cm. to minus 40 cm. of water. The stud- 
ies were done to determine the diagnostic 
and differential diagnostic value of this 
method in diseases of the heart and lungs. 
The technique was found to be of very real 
value in cases of pulmonary congestion and 
edema, in acute pneumonic changes, for a 
better visualization of hilar nodes, and for 
early diagnosis of mitral valve disease. No 
striking changes were found in emphysema, 
atelectasis, chronic inflammatory processes, 
and pulmonary tuberculosis. 

Method.. Initially Westermark’s  tech- 
nique was applied to a group of normal indi- 
viduals and a small group of patients. As 


the variations obtained with a pressure of 


plus and minus 40 cm. water were not suf- 
ficiently striking, the following modification 
was adopted. In order to obtain maximum 
recordings in each individual patient of in- 
spiration and expiration, a mercury manom- 
eter was used with a rubber tube and glass 
mouth piece on one of the shanks. The 
manometer was placed beside the cassette 
holder. The patient was instructed to take 
a deep breath, the mouth piece was placed 
in his mouth, and he was told to blow witha 
maximal effort into the manometer, then to 
maintain this pressure for a sufficient period 
until the exposure was made. A second 
roentgenogram was taken with the same 
technique except that the patient was in- 
structed to continue the maximum inspira- 
tion with a sucking effect on the tube. Pa- 
tients were chosen both from the in-hospital 
group as well as the out-patient depart- 
ment, utilizing every type of case to get a 
cross section evaluation of the procedure. 

The value of the mercury manometer 
was demonstrated in some of the high pres- 
sures recorded. It should be noted that 3 
cm. of mercury is approximately equal to 
40 cm. water. Among the positive pressures 


recorded, the maximum was plus 9 cm. of 


mercury, the minimum plus 2 cm., and the 
average plus 4.3 cm. of mercury. In the 
negative pressure group, the maximum 


was minus 12 cm., the minimum minus 2 
cm., and the average minus 5.3 cm. of 
mercury. 

The chest roentgenograms were com- 
pared with regard to level of the dia- 
phragm, the transverse diameter of the 
heart, changes in the vessel markings and 
in the appearance of the pulmonary le- 
sions. The level of the diaphragm was esti- 
mated by measuring the distance from the 
tubercle of the first rib to the highest point 
of the diaphragm. In the majority of cases, 
the diaphragm was found in a lower posi- 
tion in the negative pressure films. The 
maximal difference noted was 2.2 cm. while 
the average difference was 0.6 cm. In re- 
gard to the transverse diameter of the heart, 
the maximal difference measured was 1.8 
cm., while the average difference was 0.8 
cm. In 2 cases no differences were noted 
and in al! but in 1 case the transverse diam- 
eter was smaller in the positive pressure 
roentgenograms. It should be noted that 
unless the heart beat can be synchronized 
with the roentgen exposure, the factor of 
systole and diastole will always produce a 
standard error in heart size measurement. 

Changes in the vessel markings were 
noted in only 21 cases. No attempt was 
made to measure the diameter of the pul- 
monary arteries. A decrease in the size and 
number of pulmonary vessels was generally 
found in the positive pressure roentgeno- 
grams. In the peripheral portions of the 
lung fields the vessels sometimes disap- 
peared completely. There was no direct re- 
lationship between the degree of positive 
pressure and the changes in vessel mark- 
ings. Sometimes with relatively small pres- 
sure variations (plus 2 to minus 2) surpris- 
ing variations were found. 

In agreement with Westermark" no 
striking changes in the lesions themselves 
could be found. In only 1 case of fibro- 
caseous disease was a slight decrease found, 
possibly due to the decrease in the perifocal 
hyperemia. In 10 cases the lesions were 
slightly better visualized and appeared 
more sharply defined by the “wiping out” 
of the vessel markings in the surrounding 
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lung tissue. In but 1 case did the lesion 
actually appear larger on the positive pres- 
sure roentgenogram. In 2 patients with fine 
nodular disseminated disease, the lesions 
were better visualized in the positive pres- 
sure films as the diffuse vascular pattern 
became less prominent. 
CONCLUSIONS 

1. In agreement with Westermark’s find- 
ings, it may be said that in general no strik- 
ing changes in the appearance of tubercu- 
lous lesions can be found with variations 
in intra-alveolar pressure. 

2. In certain forms of chronic pulmo- 
nary tuberculosis a better demarcation of 
the lesions can be found in chest roent- 
genograms taken with positive intra-al- 
veolar pressure by “blotting out” the sur- 
rounding vessel markings. This method 
may be of special value in cases or dissem- 
inated nodular or fibrotic lesions where it 
is sometimes difficult to distinguish such 
lesions from vascular markings. 

3. The right cardiohepatic angle, and 
to a lesser extent the left as well, may be 
better seen on the positive pressure roent- 
genogram by diminution of the heart size. 
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OSTEONEPHROPATHY IN CHILDREN* 


By J. JAMES CANCELMO, M.D., and RALPH S. BROMER, M.D. 


BRYN MAWR, PENNSYLVANIA 


INTRODUCTION 
STEONEPHROPATHY* is a gener- 
alized term used to designate a 
variety of closely related conditions in 
which there are bone changes associated 
with renal disease. There are at least four 
distinct clinical syndromes which are char- 
acterized by alterations in the genitouri- 
nary, osseous, and endocrine systems. By 
far the most common of these is renal rick- 
ets. It has been given many different names 
probably dependent on the predominant 
clinical feature. Some of these are renal 
dwarfism, renal nanism, renal hyperpara- 
thyroidism, and renal osteitis. It is a disease 
occurring in infancy, childhood, or adoles- 
cence, characterized by various degrees 
of growth retardation, osseous changes, and 
chronic renal insufficiency. The kidney 
disease can be due to a variety of patho- 
logical conditions, and the renal insufh- 
ciency is the result of marked glomerular 
and tubular damage. This in turn results 
in severe acidosis, azotemia, and hypos- 
thenuria, with the patient often dying in 
uremia. 
The second and rarest of the osteone- 
phropathies is a syndrome described by 


Fanconi! in 1936. In a recent review of 


the literature McCune ef a/.*> were able 
to collect but 28 cases. It, too, is charac- 
terized by dwarfism and rickets. However, 
the kidney disease is limited to a tubular 
dysfunction only, resulting in glycosuria, 
acidosis, an abnormal excretion of organic 
acids in the urine, and alterations in the 
blood chemistry leading to a low serum 
phosphorus type of rickets. 

The third and most recent syndrome has 
been termed nephrocalcinosis.* It is a 
separate distinct entity and is likewise 
characterized by dwarfism and rickets. Like 
the Fanconi syndrome, the pathological 
changes in the kidneys are limited to the 


renal tubules with little or no glomerular 
involvement. Consequently, there is no 
retention of nitrogenous wastes or phos- 
phorus in the blood. It differs from the 
Fanconi syndrome in three respects: (1) 
there is no glycosuria, or abnormal organic 
acid excretion in the urine; (2) there is 
often an associated hyperchloremia, and 
(3) there are often calcifications in the 
renal parenchyma (nephrocalcinosis) and 
often in the kidney pelvis (nephrolithiasis). 

A fourth entity, termed idiopathic hy- 
percalcuria, also gives rise to rickets. The 
pathogenesis of the rickets is the same as in 
vitamin D deficiency except that instead of 
having decreased calcium absorption, there 
is increased calcium excretion. This syn- 
drome is thoroughly discussed in the recent 
work of Albright and Reifenstein.* A more 
complete classification of the osteone- 
phropathies than presented here can be 
found in the papers by Hughes and 
Gislason’® and Rule and Grollman.*° 

It is the purpose of this paper to discuss 
two of these syndromes, namely, renal 
rickets, and nephrocalcinosis, and report 
8 cases of the former and 1 of the latter. 
We believe that the roentgen findings in 
renal rickets are often highly suggestive 
and frequently can be differentiated from 
other types of rickets. 


RENAL RICKETS 

The association of chronic renal insuffi- 
ciency with bone changes was first recog- 
nized in 1883.” The disease is of very infre- 
quent occurrence but is not a rarity. We 
were able to collect 9 cases of renal rickets 
between 1941 and 1949 inclusive. During 
this same period there were 25,275 ad- 
missions to the Children’s Hospital. Of 
these, approximately 1,508 were for medi- 
cal and surgical genitourinary diseases of 
all types. Thus renal rickets occurred in 


* From the Department of Roentgenology of the Children’s Hospital, Philadelphia, Pennsylvania. 
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less than 0.6 per cent of the patients ad- 
mitted for genitourinary disturbances. In 


the last few years with widespread use of 


laboratory and roentgen-ray facilities, the 
disease seems to have become more preva- 
lent or perhaps more frequently recog- 
nized. 

Etiology. Three theories as to the cause 
of renal rickets have been carried down 
through the literature. These are: the renal, 
the parathyroid, and the pituitary. It is 
not the purpose of this paper to present an 
elaborate discussion on this subject. The 
majority of the present day investigators 
believe that renal rickets is the result 
primarily of renal insufficiency, with all 
the other phenomena coming into play 
secondarily. This is substantiated both 
clinically and 

There is no question that primary hyper- 
parathyroidism eventually causes kidney 


damage, chiefly through the deposition of 


calcium in the renal parenchyma. If the 
adenoma is not removed, marked renal 
insufficiency ensues. This could result in 
bone and blood chemical changes similar 
to those seen in renal rickets, If, at this 
point, the patient presented himself for 
diagnosis, one can easily see how difficult 
it would be to determine where the disease 
started. A case of this type in an adult has 
been reported by Downs and Scott," where- 
in both primary and secondary hyperpara- 
thyroidism were present in the same in- 
dividual. The disease started with a para- 
thyroid adenoma, eventually caused renal 
insufficiency, which in turn resulted in 
hy perphosphatemia and hyperplasia of the 
remaining parathyroids. 

Almost every type of kidney lesion, ex- 
cept tumor, has been implicated as a cause 
of renal rickets. Generally they can be di. 
vided into three main groups (Hughes and 
Gislason!’): (1) Infection or inflammation: 
chronic glomerulonephritis and pyelone- 
phritis, etc. (2) Congenital anomalies: 
polycystic disease, renal hypogenesis, etc. 
(3) Obstructive uropathy: urethral valves, 
stricture of urethra, bladder neck, ureter, 
etc. 
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. Bromer JUNE, 1951 

There are no statistics available as to 
which type of renal lesion is the most fre- 
quent. Most of the reported cases are ap 
parently due to small atrophic kidneys, the 
result of long-standing chronic glomeru- 
lonephritis or On 
the other hand, Anderson and Schlesinger! 
believe that in infancy and childhood renal 
rickets is usually the result of a congenital 
anomaly, the most common being bilateral 
hydronephrosis, and polycystic kidneys. 
Unfortunately, from a prognostic stand- 
point, obstructive lesions appear to be in 
the minority. 

In this group of 8 cases, the kidney 
lesions were as follows: Small atrophic kid 
neys, probably on the basis of a long 
standing py — or glomerulone- 
phritis were found in 3 cases, proved at 
autopsy in only one. oa 1 of these 3, there 
was also a question of a horseshoe kidney. 
Bilateral polycystic kidneys were 
covered in I case at operation. One case re- 
vealed a marked obstructive uropathy re- 
sulting from a posterior urethral valve 
which was proved at operation. One case 
revealed an anterior urethral stricture with 
an additional obstruction (congenital 
valve) at each ureterovesical orifice at 
autopsy. In the seventh case the nature of 
the lesion was not discovered as 
mortem examination was not permitted. A 
retrograde pyelogram done elsewhere had 
ruled out an obstructive uropathy. In the 
last case no anatomical changes could be 
demonstrated but it was felt that the pa- 
tient’s severe renal insufficiency was proba- 
bly on the basis of a chronic glomerulone- 
phritis. 

Pathogenesis. In renal rickets the se- 
quence of events is generally believed to be 
as follows: Because of the severe renal 
damage, the kidneys cannot excrete phos- 
phates. This results in retention of in- 
organic phosphorus. There is then a de- 
pression of the serum calcium level as an 
adjustment to the high serum phosphorus 
level. This results in parathyroid hyper- 
plasia. Calcium is then drawn out of the 
bones in an effort to raise the level of cal- 
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cium in the serum. Thus a physiological 
attempt at compensation is set up, but is 
defeated by the initial cause, namely renal 
insufficiency. Under normal circumstances 
the parathyroid hyperplasia would cause a 
phosphate diuresis. This, however, cannot 
take place because the glomeruli are dam- 
aged and the phosphates cannot be ex- 
creted in the urine. Therefore, in renal 
rickets one would expect to find a normal 
or slightly depressed serum calcium and a 
high serum phosphorus. The serum calcium 
would probably be much lower and the 
serum phosphorus much higher, if com- 
pensatory hyperplasia of the parathyroids 
were not present. 

There may also be another mechanism 
at play. Mitchell®* is of the opinion that 
since the damaged kidneys cannot excrete 
phosphorus, an alternate route of excretion 
takes place through the bowel. This in- 
crease of phosphorus in the bowel interferes 
with calcium absorption, because it fixes 
the food calcium as an insoluble calcium 
phosphate and so leads to a calcium de- 
ficient rickets. 

Andersen‘ believes that patients with 
renal rickets show an abnormal sensitivity 
to variations in the calcium and vitamin D 
intake. She thinks that these patients are 
unusually responsive to changes in the 
amount of calcium absorbed. The lesions 
of rickets then appear on slight provoca- 
tion. Conversely, a moderate excess of cal- 
cium absorption may produce not only 
healing of the rickets, but hypercalcifica- 
tion of the bones and deposits of calcium in 
other tissues, including the arteries. She 
believes that even the more fantastic al- 
terations in the bony structures become 
comprehensible when viewed as a result of 
intermittent periods of deficiency of vita- 
min D or calcium, superimposed on the 
lesions of osteitis fibrosa. 

On the other hand, Moore and de Lori- 
mier®® found that rabbits on an ammonium 
chloride diet developed a greater degree of 
bone demineralization than rabbits which 
were receiving parathormone. However, in 
those rabbits which received both am- 
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monium chloride and parathormone, the 
demineralization was more marked than 
with either of the two substances alone. 
Graham and Oakley" have observed that 
the failure of the maintenance of a normal 
acid-base balance, resulting in chronic 
acidosis, will induce osseous changes re- 
sembling those of osteitis fibrosa. Albright® 
also believes that the bone changes in renal 
rickets are not directly connected with the 
secondary hyperparathyroidism, but are 
entirely dependent on the associated aci- 
dosis which is invariably present. The fact 
that the bone disease responds to measures 
which overcome the acidosis but not the 
phosphate retention lends support to his 
argument. 

In this series of cases we were unable to 
correlate the type and severity of the bone 
disease with the degree of secondary hyper- 
parathyroidism, as no analysis of the 
amount of parathormone in the blood had 
been performed. There was likewise no cor- 
relation between the degree of acidosis, ele- 
vation of the blood urea nitrogen, or 
amount of phosphate retention and the 
type and severity of the bone changes, so 
far as we could determine. 

Pathology. As mentioned previously, the 
kidney lesions in renal rickets are variable, 
but the end result is the same; namely, 
marked glomerular and tubular insuff- 
ciency. 

There is some confusion in regard to the 
pathological changes in the bones. In adults 
the picture is indistinguishable from osteitis 
fibrosa generalisata associated with pri- 
mary hyperparathyroidism. For this reason 
Albright! adopted the term “renal osteitis 
fibrosa generalisata’”’ to describe this con- 
dition. In children, however, there are epi- 
physeal lesions in addition to those of 
osteitis fibrosa. They closely resemble 
rickets roentgenologically, but are not 
those of true rickets histopathologically.’ 
However, even in renal rickets delay in the 
calcification of newly formed osteoid has 
been demonstrated. 

The hyperplasia of the parathyroids 
usually involves all four glands, the size of 
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which may vary tremendously. Except in 
rare instances the glands are decidedly 
smaller than the glands seen in primary 
hyperplasia.* Castleman and Mallory" have 
been able to distinguish histopathologically 
between primary and secondary hyper- 
plasia of the parathyroids on the basis of 
the histopathological picture. In primary 
hyperplasia all the cells are unusually and 
markedly enlarged. They consist of a clear 


the genitourinary tract. Occasionally the 
parents may seek medical advice because 
their child has stopped walking, or because 
of gross bone deformities such as genu 
valgum. 

Dwarfism is very common. The weight 
and height of the patients in this group 
compared with the normal mean is shown 
in Table 1. They are all significantly lowered 
except in the case of L. S. who was only 


Normal Mean* 
Name Age Weight Height 
Weight Height 
LS, g mo. 15 Ib. 12 oz. 28.5 in. 20.1 Ib. 2 
2 yr. 3 mo. 15 lb. 12 02. in. 30.6 |b. 
J.L.f 2 yr. 6 mo. 29 |b. 33 in, 29.3 |b. 36 in, 
E.P. 4 yr. 27 lb. 7 oz. 36. 3 in. 4 
M.M. 63 yr. 30 |b. 4 oz. 38 In. 46.5 |b. 46 
A.B. 7 yr 33 Ib Stunted 47.5 |b. 4 
J.M. 10 yr. 48.5 lb. 49 In. 67 |b. $3.6 
J.B. 12 39 |b. Stunted 83.9 lb. $7.g in 
M.K. 13 yr. 67 |b. 43 In. 94 |b. 6 
* Mean normal values from Textbook of Pediatrics (Mitchell-Nelson). Nelson, W. E., Editor. Fourth edition. W. B. Saunders ¢ 


Philadelphia, 1946, p. 18. 
Nephrocalcinosis. 


cytoplasm and their nuclei are uniformly 
oriented at the base of the cell. They are 
true ‘‘wasserhelle”’ cells and have a tend- 
ency to arrange themselves in alveolar 
formation. In secondary hyperplasia the 
parathyroid consists of normal sized, 
closely packed chief cells with a scattering 
of oxyphil cells. This latter finding was ob- 
served microscopically in the 2 cases in this 
series which came to autopsy. 

Clinical Findings. Patients with renal 
rickets are often first seen because of a 
failure to grow and gain weight. Excessive 
thirst and polyuria may or may not be the 
predominant symptoms. Other than this, 
there are usually no symptoms referable to 


nine months old when first seen and the 


youngest patient in the series. Apropos of 


this, Andersen‘ has recently collected 4 
cases of renal rickets in children under one 
vear, and a fifth case in a patient aged 
fourteen months at death. She was unable 
to find any previous record of renal rickets 
occurring during the first year of life. 

The laboratory findings are quite typical 
and confirm the diagnosis in the majority 
of cases. These patients usually have a 
moderate to marked anemia, a urine of low 
fixed specific gravity, elevation of the non 
protein nitrogen and blood urea nitrogen, 
a normal or slightly depressed serum cal 
cium with a high serum phosphorus and 
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elevated alkaline phosphatase. The CO, 
combining power is usually depressed, in- 
dicating acidosis. Table 11 contains the 
pertinent laboratory data in the series. In 
the tabulation only initial findings were 
used so that effects of diet and therapy 
would cause no alterations. The laboratory 
findings are similar in all respects except in 


TABI 
Non 
Red Urine 
Blood protein 
T ) Sp. 
Case! Name | Ag Nitro 
No. Cells (complet gen 
(million range) 
I | | ] 6 to 
mo. 1.0] 
un) M.K. 13 y! 2 6 to 
1.01 
m | g mo. 2.29 3 to 
E.P 3 y! 2.94 4 to 
1.008 
v | A.B. 7 ¥I 2.64 5 to 
vi M.M. 6 yr. 2.86 1.006 to 
6 mo I 
vit | J.B. 12 yr 62 206 
J.M. 1O yr. 1.4 1.005 to 12 
I 
xx | J.L.* 2 yr 76 6 to 26 
6 mo I I 
Nep! rocalcinosis. 
Normal] serum phosphorus level (children), 5 mg. per 1 


Case 11, where the serum calcium was 3.5 
mg. and serum phosphorus 17.2 mg. per 
100 cc. A good explanation for this com- 
plete reversal of the calcium-phosphorus 
ratio lies in the fact that this patient had 
very severe renal insufficiency, so severe 
that perhaps her parathyroids could no 
longer compensate by maintaining a normal 
or nearly normal serum calcium. There is 
no question that this patient was seen in 
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the terminal stages of the disease. She died 
four days following her admission. Further- 
more, it should be noted that the blood 
urea nitrogen in this patient was 223 mg. 
per 100 cc., the highest in the group. 
Prognosis. The prognosis depends on the 
underlying causative urological condition. 
In most instances, this has been of such an 


Blood CO, 
Phos Phospha 
Urea | Calcium Ik Com- 
ynorus tase, alK. 
Nitro Serum I bing 
o7 Serum 30dan- 
gen mg. % , Power 
mg. sky 
mg. % ' Vols. % 
160g 10.9 1§ 
0.0 4 35 
9.6 I] 34 
9. 
9.8 10.1 2 28 
9.4 6.8 26 27 
14 9.9 24 


advanced nature that no cure can be ex- 
pected, even though the primary condition 
may have been one which was amenable to 
surgery. Patients may live for years after 
the development of skeletal deformities but 
almost invariably they eventually die of 
uremia or intercurrent infection.* 

* In the case (Case 1v) in this series in which the obstructive 
uropathy was surgically corrected, the patient died eleven months 


later of a bronchopneumonia. Shortly before death he still had 
evidence of severe renal insufficiency. 
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Fic. 1. Case 1. (4) The distal ends of the radius and ulna are widened with fraying out of the zones of tempo- 
rary calcification. Note the cystic lesions in the metacarpals and the slight cortical erosion of the distal 
ulnar shaft. (B) Slight osteoid zones in the metaphyses of the tibia and more marked similar zones in the 
distal epiphyseal centers of the femurs where the signet ring appearance suggests healing rickets. 


CASE REPORTS 


Case 1. F. F., a two year old white male ad- 
mitted on September 6, 1941, with a chief com- 
plaint of malnutrition and irritability. Accord- 
ing to the mother, the patient had been difficult 
to feed since birth. This had been accompanied 
by marked irritability, the patient crying 
loudly. and for long intervals for no apparent 
reason. A local doctor was consulted who made 
a diagnosis of rickets and anemia and referred 
the patient to the hospital for study. 

Past History. Patient walked at one year. A 
few months later he developed pneumonia fol- 
lowing which he stopped walking and has not 
walked since. 

Physical Examination. Temperature 99.2° F.; 
pulse 88; respiration 28; blood pressure not 
recorded. Poorly developed and nourished white 
male baby with a funnel chest and rachitic 
rosary. The wrist joints were wide and bowing 
of both femurs and tibias was noted. 

Laboratory Findings. Wassermann and Kahn 
reactions negative (see Table 11). 

Roentgen Findings. Examination of the long 
bones revealed generalized decalcification 


throughout. The distal ends were widened and 
irregular most noticeable in the upper extremi- 
ties. The zones of temporary calcification in the 
distal end of each tibia and radius were slightly 
frayed out and were irregular in outline. In the 
distal ends of the femurs there were osteoid 
zones which had a signet ring appearance sug 
gestive of healing of the rachitic process. Nar 
row osteoid zones were also present in the distal 
end of each tibia and radius. Slight cortical 
erosions were noted about the distal ulnar shaft 
more marked on the lateral side, left arm. 
Cystic changes were present in the metacarpals 
most pronounced in the fourth and fifth on the 
left side (Fig. 1, 4 and B). Examination of the 
skull revealed a marked granular type of de- 
calcification with some thickening of the frontal 
bone. The abdomen showed no abnormalities 
other than a granular demineralization of the 
bones of the spine and pelvis. The bones of the 
thorax likewise exhibited a granular demineral 
ized appearance, and distinct cupping of the 
ribs was shown. 

A cystogram, with an attempt at getting re- 
flux flow into the ureters and pelves was un- 


B 

| 


VoL. 65, No. 6 


successful as the catheter could not be inserted 
into the bladder, its passage being obstructed 
at the terminal urethra. 

Course. Before any further studies could be 
performed, the patient developed a urinary 
tract infection and despite all therapeutic 
measures died on September 22, 1941. 

Autopsy. Because of the lack of space com- 
plete findings will not be tabulated and are 
limited to the genitourinary system, the para- 
thyroids, and the bones. 

Genitourinary system: The right kidney was 
found embedded in a mass of fibrous tissue. The 
kidney itself was exceedingly small, measuring 
only 2.8 by 2 by 1.5 cm. The parenchyma was 
gray-white and hard. The internal architecture 
suggested a greatly shrunken kidney, and there 
were remains of pyramids and cortex lying 
amid small cysts filled with clear fluid. These 
individual cysts measured 2—3 mm. in diameter. 
The calyces were not grossly recognizable. The 
ureter on this side was markedly elongated, 
dilated, and tortuous. Its diameter ranged from 
1.6 to 2 cm. and its wall consisted of thickened 
fibrous and muscle tissue. The renal artery was 
small. 

On the left side the perirenal fat showed the 
same type of fibrous thickening. The kidney 
was considerably larger and measured 6.5 by 3 
by 3 cm. The capsule stripped away with diffi- 
culty because of the many adhesions. The sur- 
face’ of the kidney was finely granular and 
scarred, being studded with small cysts ranging 
from I to 3 mm. in diameter. Two small pus- 
filled abscesses were found within the cortex. 
On cross-section the renal structures were 
distorted and the distinction between cortex 
and medulla was impossible. The pelvis was 
small and not dilated. The ureter on this side 
resembled that on the right. The left renal 
artery was not hypertrophied and showed no 
evidence of arteriosclerosis. 

The bladder was enormous, extending nearly 
to the xiphoid. It was symmetrically enlarged 
and its wall was hypertrophied (Fig. 2). Pres- 
sure on the bladder forced only a tiny stream of 
urine from the external urethral opening. Dur- 
ing dissection the bladder and urethra were re- 
moved, the latter being incised 1 cm. behind the 
glans. After this was done pressure on the 
bladder forced urine out from the severed 
urethral lumen in a much broader and more 
forceful stream. On opening the bladder the 
inner surface was found to be criss-crossed by 
Jarge muscular rugae. Numerous small divertic- 
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Fic. 2. Case 1. Autopsy specimen of the genito- 
urinary tract demonstrating the enormous size of 
the urinary bladder, the dilated tortuous ureters 
and the small shrunken right kidney. 


ula I to2 mm. in depth were scattered between 
these rugae. The trigone measured 4.5 cm. be- 
tween each ureteral orifice and 3 cm. from the 
ureter to the urethra. A protruding fold of pale 
mucous membrane formed a collar around each 
ureteral orifice and made it impossible to pass 
a probe from the bladder out to the ureters. The 
distention of the ureters extended down to the 
bladder wall. The prostatic urethra was dilated 
and a diverticulum protruded posteriorly from 
it which measured 0.6 by 1 cm. in diameter. No 
obstruction was found within the membranous 
urethra except at the external meatus itself 
where a collar-like formation of grey fibrous 
tissue protruded from the opening. 

Neck organs: The larynx and trachea were 
normally formed. The thyroid was not hyper- 
trophied and appeared symmetrical. Four para- 
thyroids were discovered, two on each side. 
These were enlarged and measured as follows: 

Left upper 10 by 3 by 1.5 mm. 
Right upper 10 by 4 by 1.5 mm. 
Left lower 6 by 5 by 2 mm. 
Right lower 5 by 3 by 3 mm. 
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Bone: The costochondral junctions revealed 
slight outward enlargement but more marked 
inward enlargement. The junctions jutted in- 
ternally and formed pointed projections. On 
cross-section the lines of ossification were dis- 
torted, with a broad zone of hyaline cartilage 
lying between bone and sternum. The ribs were 
unusually narrow. The head of the left femur 
and several ribs were removed for study. The 
bone marrow of the sternum and femur was red. 


Microscopic Notes. 


Genitourinary system: Sections of the kidneys 
revealed changes in all components. The fibrous 
tissue matrix was greatly increased and was 
heavily infiltrated with cells both of the 
lymphocytic and polymorphonuclear series. 
Some tubules were dilated while others were 
atrophied. The dilatation was variable and a 
few tubules were cystic in character and were 
lined with a flattened squamous epithelium. 
Many hyaline casts were seen. Several tubules 
were filled with pus. The glomeruli were de- 
creased in number and were variable in size. 
In general, they seemed to be undergoing vari- 
ous stages of atrophy dependent on the state of 
their tubular system. Other sections of the kid- 
ney revealed complete fibrous tissue replace- 
ment with only a few atrophic tubules and 
hyalinized glomeruli remaining. 

In the sections of the penis there was a peri- 
urethral polymorphonuclear infiltration with 
some sloughing of the urethral lining. Other 
structures were normal. 

Sections of the bladder showed infiltration of 
the mucosa and submucosa with polymorpho- 
nuclears and lymphocytes. The mucosa was 
thrown up in folds and was covered in some 
areas with a fibrin film. The muscularis was 
greatly thinned. 

Parathyroids: The glands were obviously en- 
larged even as seen on the microscopic slide 
under low power. The cell pattern was quite 
uniform. Almost all of the cells were chief cells. 
Some had only a small amount of cytoplasm 
and others had a larger amount and more clear 
cytoplasm. None approached the size of the 
true “‘wasserhelle” cells. There was only an oc- 
casional oxyphil cell present. The picture was 
that of a secondary hyperplasia. 

Bones: The section taken from the costo- 
chondral junction of a rib showed an irregularly 
widened epiphyseal cartilage. The cartilage 
cells were enlarged. Instead of being lined up in 
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parallel rows they simply formed large masses. 
Connective tissue which had several vascular 
spaces but which was rather dense, extended 
into the epiphyseal plate from the shaft and the 
periosteum. The line of demarcation was very 
irregular. There were many islands of partly 
calcified cartilage in the fibrous tissue at some 
distance from the epiphyseal plate. 

The marrow cavities were almost completely 
replaced by fibrous tissue. There were only a 
few islands of bone marrow. Some of the tra 


Fic. 3. Case 1. Photomicrograph of a costochondral 
junction demonstrating the absence of the cortex, 
upper border near the epiphyseal junction with th 
shaft, similar to the cortical erosions noted in 
roentgenograms of the long bones. 


beculae were poorly formed. Some islands of 
poorly calcified cartilage were seen. Osteoblastic 
activity was not marked. Osteoclasts were seen 
eroding several of the trabeculae. The pattern 
resembled osteitis fibrosa cystica although there 
were really no large areas of complete or almost 
complete bone absorption. 

One very interesting feature was the ab 
sence of the cortex as it approached the 
epiphyseal plate. It ended fairly abruptly a few 
millimeters short of the cartilage and was re 
placed by fibrous tissue. There was no way of 
determining from the slides whether the cortex 
had been formed and resorbed or whether it 
never formed (Fig. 3). 

Anatomical Diagnosis. Congenital obstruc 
tion of the urethra with dilatation and hyper 
trophy of the bladder; congenital obstruction at 
each ureterovesical orifice with dilatation and 
hypertrophy of the ureters and atrophy and 
scarring of both kidneys, more marked on the 
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right; secondary hyperplasia of the parathy- 
roid glands; osteitis fibrosa. 


Case 11. M. K., a thirteen year old white 
female admitted to the hospital on August 8, 
1942, with a chief complaint of stiffness in the 
legs of eighteen months’ duration. This had 
gradually become more severe up to the present 
time. 

Past History. Patient had enuresis all of her 
life (2-3 times nightly) but never had fre- 
quency, hematuria, or dysuria. This had been 
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bones of the forearm, the appearance being 
typical of rickets. Examination of the lower ex- 
tremities revealed the same type of epiphyseal 
changes. In addition, there were transverse lines 
of lessened density through the proximal di- 
aphysis of both fibulas with some callus forma- 
tion the appearance being typical of the so- 
called ‘“‘insufficiency” fractures or Looser’s 
zones. There was an extreme degree of genu 
valgum. A faint cortical erosion was noted on 
the upper mesial border of the right tibia (Fig. 
4, 4 and B). 


Fic. 4. Case 1. (4) Wrists. Typical appearance of rickets with osteoid zones between the epiphyses and 
diaphyses, fraying out of the zones of temporary calcification and decalcification. (B) Knees. Osteoid 
zones not as well marked as in the bones of the forearms. The faint cortical erosions involving the upper 
medial border of the right tibia suggests a renal origin. Note the “insufficiency fractures” involving the 
proximal shafts of the fibulas. 


accompanied by excessive thirst. Mother stated 
that patient also ate a great deal of salt. A 
hypertension of 180 was discovered six months 
ago. 

Physical Examination. Temperature 98.6° F.; 
pulse 85; respiration 26; blood pressure 134/78. 
Small, markedly pale, fairly well nourished 
white girl with dulled mentality, appearing 
exhausted and unable to turn or sit up by her- 
self. Positive findings consisted of several pur- 
puric spots on the thighs and anterior ankle 
surfaces. The heart appeared slightly enlarged. 
The knee jerks were sluggish. Positive Chvostek 
and peroneal signs were elicited. Inconstant 
twitchings of the fingers were also noted. 

Laboratory Findings. (See Table 1.) The 
Wassermann and Kahn reactions were negative. 

Roentgen Findings. Examination of the wrist 
joints revealed absence of the zones of tempo- 
rary calcification and wide osteoid zones in the 


In the abdomen, intestinal contents com- 
pletely obscured kidney and soft tissue detail. 
The bones of the pelvis showed generalized de- 
calcification. 

Examination of the chest showed slight 
cardiac enlargement and slight demineraliza- 
tion of the bones of the thorax. 

The skull was negative except for slight gen- 
eralized demineralization. 

Course. Shortly after admission patient de- 
veloped marked twitchings of the face and 
hands. Calcium lactate was started, gr. x q 4h, 
and the patient was given phenobarbital for 
irritability. During the first few days of entry 
her blood pressure ranged between 100-150 
systolic and go-110 diastolic. Thereafter the 
blood pressure started to rise and magnesium 
sulfate 50 per cent, 6 cc., i.m., was administered 
daily. Various forms of therapy were discussed 
but before patient could be further studied she 
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died on August 12, 1942, just four days after 
her admission. 

Autopsy. Findings will be limited to the 
genitourinary system, the parathyroids and the 
bones. 

Genitourinary system: Both kidneys were 
small but not distorted. The right kidney 
weighed 50 grams and measured 8 by 4.4 by 
2.5 cm. The capsules were thickened and 
slightly adherent and could only be stripped 
away with difficulty. The surface of each kidney 
was finely granular, and occasional dot-like 
hemorrhages were seen. On cross-section the 
internal architecture was distorted in that the 
striations were not recognizable. The differenti- 
ation between cortex and medulla was not clear 
cut. The pelvis, ureters, and bladder were per- 
haps a little thick walled, but were not dilated. 
The mucous membranes were thickened, in- 
jected, and thrown up into redundant folds. 
The renal vessels on cross-section appeared nor- 
mal. 

Parathyroids: Two clear-cut parathyroids 
were recognized. These were about two to three 
times normal size, a typical one found to meas- 
ure § by 2 by 5 mm. There were two other 
structures of equal size but indefinite nature. 

Bones: Blocks were removed from many 
bones including sternum, ribs, vertebrae, and 
fibula. The bone marrow appeared hypoplastic 
and coarsely trabeculated. Its color was gen- 
erally gray although in a few places the verte- 
bral marrow was a dark wine color. The bones 
were less dense than normal and could be sliced 
without much difficulty with a sharp knife. The 
lines of ossification were regular. The ribs ap- 
peared unusually broad. 


Microscopic Notes. 

Genitourinary system: The normal architec- 
ture of the kidneys was almost completely de- 
stroyed as a result of extreme destructive and 
fibrotic changes. The majority of the glomeruli 
were destroyed by fibrous obliteration. The re- 
mainder revealed compression and _ partial 
fibrosis. The connective tissue of Bowman’s 
capsule was everywhere markedly thickened 
and fibrotic, even where the corresponding 
glomeruli seemed unchanged. The tubular 
structures appeared as scattered remnants, 
some were hypertrophied and others con- 
stricted to narrow tubules. A few contained 
hyaline matter. The larger blood vessels ap- 
peared normal; the smaller were often thick 
walled and constricted. Hyaline degeneration of 
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their basement membranes was not apparent. 
There was marked interstitial infiltration of the 
connective tissue of the papillae by plasma cells, 
eosinophils, monocytes, and other phagocytes. 
The most striking of all changes in the renal 
parenchyma was the great overgrowth of the 
interstitial connective tissue. 

The walls of the ureter and renal pelvis were 
thickened as a result of marked fibro-elastic 
proliferation of the subepithelial connective 
tissue. There was an abundance of monocytes 
and lymphocytes scattered throughout the 
stroma. 

Bone: The trabeculae of the vertebrae were 
unusually broad and coarse. The marrow spaces 
were unusually large. Blood formation appeared 
to be progressing in a normal fashion. The most 
marked abnormality in the ribs was fibrosis of 
the marrow along a narrow line covering the 
inner surface of the cortex as it approached the 
epiphyseal cartilage. In a few places the fibrous 
tissue extended through the cortex. The zone 
of cartilage proliferation was irregular and nar 
row. There was a poorly defined transition from 
the cartilage to the trabecular structure of the 
marrow. Provisional calcification was shown in 
a few foci only. 

Parathyroids: The parenchyma consisted of a 
mass of closely packed, pale-staining chief cells. 
However, the cells were not sufficiently alike to 
suggest an adenoma, and they were not the 
large water-clear cells of a primary hyper- 
plasia. The picture was that of a secondary 
hyperplasia. The sections through the nodules 
of doubtful nature failed to show true para 
thyroid tissue. They consisted entirely of thy 
roid acini. 

Anatomical Diagnosis. Chronic 
phritis; chronic infection of ureters and bladder; 
osteitis fibrosa; secondary hyperplasia of the 
parathyroids. 


pyelone 


Case 11. L. S., a normal, full term, white 
male admitted to the hospital on April 1, 1948, 
at the age of six weeks because of a mass in the 
right side of the abdomen. This was discovered 
by a local physician who was consulted because 
of the child’s lack of appetite and failure to gain 
weight. 

Physical Examination. Temperature 98.6° F.; 
pulse 100; respiration 24; blood pressure unob 
tainable on several occasions. Small, well de 
veloped and nourished white male, with a 
markedly protuberant abdomen. A large, soft, 
smooth, lobulated, freely movable mass seemed 
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to fill the entire right side of the abdomen. The 
liver edge could not be definitely palpated. In 
addition, there was a smaller smooth mass on 
the left side of the abdomen. The spleen was 
palpable one finger below the left costal margin. 
There were no gross bone deformities. 

Laboratory Findings. Kahn and _ tuberculin 
tests were negative (see Table 11). A phenol- 
sulfonphthalein test showed less than 5 per cent 
excretion in one and a half hours. 

Roentgen Findings. Examination of the long 
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Course. The child was too young to catheter- 
ize the ureters with safety. A diagnosis of bi- 
lateral polycystic disease was made and the 
urologist thought it was unwise to operate and 
puncture the cysts at that time. The patient 
was discharged from the hospital on April 15, 
1948, on a formula of evaporated milk 9g oz., 
boiled water 16 oz., dextri-maltose 1 0z.—3 oz. 
of formula q 3 h., vitamin A and D concentrate 
§ gtts. daily, and ascorbic acid 50 mg. daily was 
also prescribed. 


Fic. 5. Case 111. (4) At six weeks of age, the long bones showed no evidence of rickets. (B) At nine months, a 
generalized decalcification is shown but otherwise there is no change similar to the infantile type of rickets. 
Note the cortical erosions of mild degree involving the distal radial and ulnar diaphyses and the peculiar 


notching of the head of the radius. 


bones showed no evidence of rickets or other 
pathological condition (Fig. 54). The heart and 
lungs were within normal limits. A survey film 
of the abdomen revealed a soft tissue tumor 
mass in the right side of the abdomen displacing 
the intestinal contents to the left. The right 
kidney could not be identified. An intravenous 
injection of 10 cc. of diodrast on two different 
occasions failed to demonstrate the drainage 
structures of either kidney. Cystography was 
performed but no reflux into the ureters was 
obtained. The bladder appeared normal in size, 
shape, and position. 


Second Admission. On November 12, 1948, 
the patient, now aged nine months, was read- 
mitted for study and evaluation. During the 
interval he was asymptomatic and had gained 
8 pounds in six months. 

Physical Examination. The same mass was 
again felt in the right side, but the mass in the 
left flank was no longer palpable. 

Laboratory Findings. There was again evi- 
dence of marked renal insufficiency and renal 
rickets (see Table 11). 

Roentgen Findings. Re-examination of the 
long bones revealed a grainy type of demineral- 
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Fic. 6. Case 1v. (4) Lower extremities. Note the marked cortical erosion involving the upper mesial border 
of the left tibia and the epiphyseal separation of the distal end of the right femur. (B) Nine months later. 
Evidence of recalcification and healing of the rickets. The epiphyseal separation is actually a subepiphyseal 
fracture. (C) Upper extremities. The distal metaphyses have a wooly, moth-eaten appearance similar to 
that found in the Type B renal rickets of Price and Davie. Note the slight cortical erosions involving th 
ulnas, the notching of the head of the right radius and the delay in the appearance of the epiphyseal centers 
of the wrists. (D) Nine months later. Evidence of recalcification and healing. 
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ization throughout. There was no fraying out 
of the zones of temporary calcification, perios- 
teal reaction, etc., which are seen in infantile 
rickets. There were, however, cortical erosions 
of a mild degree along the distal metaphyses of 
the bones of the forearms, most marked in the 
right ulna. A peculiar notching involving the 
head of each radius was also noted (Fig. 5B). A 
survey film of the abdomen revealed soft tissue 
densities on both sides which suggested irregu- 
lar enlargement of both kidneys. Although the 
kidneys could not be clearly outlined, the ap- 
pearance was compatible with polycystic dis- 
ease. A retrograde pyelogram was suggested. 

Course. Since the mass could no longer be felt 
on the left an exploratory operation was per- 
formed to rule out a neoplasm on the right side. 
A large polycystic kidney was found. The cysts 
were punctured and large sections of their walls 
were removed. Microscopic examination of the 
cyst walls revealed no renal tissue. 

Because of his renal rickets and renal acidosis 
the patient was placed on the following 
regimen: 25,000 units of vitamin D daily and 
10 cc. q.i.d. of the following mixture: sodium 
citrate 99 G, citric acid 144 G, water qs. ad 
1,660 cc., sugar and lemon juice added for taste. 
The patient was discharged on November 30, 
1945. 


Case iv. E. P., white male, aged three years 
and three months, was admitted to the hospital 
on August 18, 1948, with a chief complaint of 
inability to walk since the age of eighteen 
months. 

Past history revealed that the child had never 
had a gor d appetite, was often irritable for no 
apparent reason, and had gained weight very 
slowly. The mother was also concerned with 
the frequency and quantity of his urination. 

Physical Examination. Temperature 100° F.; 
pulse 90; respiration 25; blood pressure 93/6 
Pale little white boy who appeared very small 
in stature and was in no acute distress. Typical 
rachitic findings were noted. In addition, there 
was a marked deformity of the lower end of the 
right femur. The abdomen was protuberant and 
the liver was moderately enlarged. 

Laboratory Findings. (See Table 1.) The 
tuberculin and Kline tests were negative. Urea 
clearance 10-13 per cent of normal. 

Roentgen Findings. Examination of the long 
bones revealed changes indicative of marked 
rickets. There was a marked grainy decalci- 
fication with periosteal fuzziness along the 
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shafts with slight to moderate osteoid zones at 
the diaphyseal ends. The latter were cupped 
and showed spreading. There was an old epi- 
physeal separation at the distal end of the right 
femur with marked angulation convexity an- 
terior. There was a well marked cortical erosion 
on the upper inner aspect of the left tibia 
(Fig. 64). In the upper extremities there was a 
complete loss of the normal architecture in the 
distal metaphysis of the left radius. The whole 


Fic. 7. Case 1v. Marked generalized, grainy type of 
decalcification with moderate thickening of the 
frontal bone. 


area had a moth-eaten appearence. A peculiar 
notched appearance was noted in the head of 
each radius. There was a slight cortical erosion 
involving the lateral aspect of the distal shaft 
of the left ulna (Fig. 6C). There was a marked 
generalized grainy type of decalcification in- 
volving the skull with moderate thickening of 
the frontal bone (Fig. 7). On intravenous 
urography there was no visualization of the 
drainage structures on either side probably be- 
cause the kidney function was so poor the dye 
could not be adequately concentrated. 
Cystoscopic examination September 24, 1948. 
A cluster of small translucent cysts were found 
just distal to the external sphincter which were 
obliterating two-thirds of the urethral lumen. 
These were removed by electrocautery. The 
bladder was then filled with opaque medium 
and films were exposed. The urinary bladder 
was regular in contour and perhaps slightly en- 
larged. There was bilateral reflux filling of both 
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Fic. 8. Case 1v (4) Cystogram showing marked enlargement of the urinary bladder with reflux into th 
ureters, extremely advanced ureterectasis, calyectasis and pyelectasis. (B) Retrograde pyelogram per- 
formed one month after Hinman ureterocystotomy showing reduction in the size of the ureters and pelves 
of the kidneys. Bilateral coxa vara deformity of each hip joint is shown. 


ureters which were markedly dilated and tortu- 
ous. This appearance was due apparently to the 
obstructive lesion found in the posterior urethra 
(Fig. 84). 

Course. Treatment was instituted to correct 
the electrolyte imbalance and on December 7, 
1948, a Hinman ureterocystotomy was per- 
formed. This operation consisted of resecting 
the redundant and kinked ureters and reinsert- 
ing them into the bladder. A suprapubic cys- 
tostomy was also done at the same time. Ac- 
cording to the attending urologist, the posterior 
urethral valve had ceased to function as the 
main cause of the obstruction and had been 
superseded by the redundant, dilated, and 
kinked ureters. The postoperative course was 
uneventful. A retrograde pyelogram on January 
5, 1949, one month folllwing the operation, 
revealed a moderate reduction in the size of the 
left kidney pelvis and a marked reduction in the 
size of the right kidney pelvis. The right ureter 
still appeared somewhat tortuous and dilated 
(Fig. 8B). 

The patient was transferred to the Ortho- 
pedic Service for correction of his bone de- 


formities. He was discharged from the hospital 
on February 19, 1949, and was followed in the 
Urology Out-Patient Department. The supra 
pubic cystostomy was functioning satisfac torily 
and was to be closed at a future date. Blood 
chemistry studies on June 7, 1949, six months 
following the Hinman oper ation revealed the 
following: non-protein nitrogen 68 mg., serum 
calcium 10.1 mg., serum phosphorus 6.2 mg. 
per 100 cc. Roentgenograms of the wrists and 
knees on June 15, 1949, showed a marked in 
crease in calcification in the met: whee il areas 
with, however, a certain amount of porous ap 
pearance still being present in the shafts. The 
distal end of the shaft of the left femur was 
angulated convexly outward but the fracture 
was well united. In the upper extremities the 
calcification in the metaphyseal ends was 
especially marked. Definite progress in bone re- 
pair was shown (Fig. 6, B and D). 


Case v. A. B., white female, aged seven, ad- 
mitted on April 6, 1949, with a chief complaint 
of anemia. She was well until two years before 
admission, when she developed recurrent bouts 
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of severe epistaxis which always necessitated 
packing. Following the last such episode she 
was found to be anemic and was transferred to 
the hospital for study. 

Past History. For the past two to three years, 
the child’s mother has noticed that the patient 
drank tremendous quantities of water (8-10 
quarts daily). 

Physical Examination. Temperature 98° F.; 
pulse 85; respiration 26; blood pressure 90/85. 
Frail, pale, malnourished, chronically ill patient 
who appeared stunted in growth. A rachitic 
rosary with some flaring of the lower ribs was 
noted. Remainder of the examination was 
negative. 

Laboratory Findings. (See Table 11.) The tu- 
berculin and Kline tests were negative. 
Catheterized urine cultures were negative. 

Roentgen Findings. Examination of the chest 
showed that the heart and lungs were within 
normal limits. A very coarse trabecular type of 
demineralization was ‘noted throughout the 
bony thorax and shoulder girdles. The anterior 
rib ends were pointed and appeared as if some 
of the bone in this region had been absorbed. 
In addition, there was evidence of calcifications 
of sections of the costal cartilages which were 
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adjacent to the costochondral junctions. The 
ends of the clavicles and acromion processes 
were frayed out and demineralized. There was 
no evidence of a rachitic rosary (Fig. 94). 

Examination of the wrists and forearms 
showed a similar degree of demineralization to 
that noted tn the thorax. In addition, there was 
an oval area of radiolucency, smooth in contour 
on the lateral aspect of the radial metaphysis, 
left side. There were some cyst-like lesions in 
most of the metacarpals and in a few of the 
phalanges of each hand. It was difficult to de- 
termine whether these lesions were due to 
actual cyst formations or the result of the ex- 
treme degree of demineralization. There was 
no fraying out of the distal ends of the bones 
of the forearms and no evidence of a definite 
osteoid zone. The epiphyseal centers appeared 
normal. In addition, there was evidence of a 
definite delay in bone development according 
to the standards of Todd (Fig. 10). 

A retrograde pyelogram was made two days 
later. Although both kidneys were not too well 
visualized, they appeared small in size. Follow- 
ing the injection of the dye, both pelves filled 
and appeared to be in very close relation to the 
spine, the ureteropelvic junctions lying in a 


Fic. 9. Case v. (4) Chest. The anterior extremities of the ribs have a pointed appearance as though bone 
absorption had occurred at these sites. In the original films, definite calcification of the costal cartilage was 
shown. (B) Retrograde pyelogram. Vertical rotation of both pelves suggestive of a horseshoe kidney. Lack 
of calyceal visualization in the left kidney with irregular deformed calyceal structure in the right suggestive 


of chronic infection. 
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vertical plane. A moderately dilated pelvis was 
shown on the left side with no calyceal visuali- 
zation whatever. On the right side, the pelvis 
was slightly dilated and the calyces were small 
and irregular with contracted infundibula sug- 
gesting chronic infection. In addition, the mal- 
rotation and close relationship of the kidneys 
to the spine suggested a possible horseshoe kid- 
ney (Fig. 9B). 

Course. On consultation it was agreed that 
this patient’s renal insufficiency was on the 
basis of a chronic pyelonephritis. There was, 
however, no evidence of active infection during 
her hospitalization. It was felt that the horse- 
shoe kidney was an incidental finding and 
played no part in the production of the renal 
insufficiency. The patient was given a single 
transfusion of 250 cc. of blood. She was dis- 
charged on April 13, 1949, on a high calcium, 


high carbohydrate diet with massive doses of 


vitamin D, together with an alkaline mix to 
insure maximal calcium absorption so as to 
prevent or limit the osteoporotic process. 


Case vi. M. M., white female, aged six and a 
half, was admitted to the hospital on June 1, 
1949, with a chief complaint of convulsions. 


Fic. 10. Case v. Left forearm. Coarse trabecular type 
of demineralization. Cystic lesions in the meta- 
carpals and oval areas of radiolucency on the 
lateral aspect of the distal radial metaphysis. 


This single episode occurred two weeks prior to 
admission and consisted essentially of uncon 
sciousness associated with shallow breathing. 
The episode lasted five minutes and was not 
accompanied by twitchings or movements of 
the extremities. Following this, the child was 
taken to a local physician who in the course of 
his examination found the child to be anemic 
and to have a 3 plus albumin in her urine. Hos 
pitalization was advised. 

Past History. The patient was hospitalized at 
the age of eighteen months because of anorexia 
and failure to gain weight. Extensive peg 
were done and the patient was discharged « 
feeding problem. Mother has noticed aisney y 
of urination since the child has been one year of 
age. One week ago the child passed 41.5 ounces 
of urine in twenty-four hours on a low fluid 
intake. 

Physical Examination. Yemperature 99° F.; 
pulse 80; respiration 23; blood pressure, 9 LO. 
Well proportioned white female who was def 
initely stunted for her age and who showed 
peculiar golden yellow discoloration over her 


entire skin surface. There was marked pallor of 


the mucous membranes. The chest was funnel 
shaped and the lower ribs were flared. No other 
abnormalities were noted. 

Laboratory Findings. (See Table 11.) 
lin and Wassermann tests were negative. Urine 
cultures were negative. Phenolsulfonphthalein 
test showed less than § per cent of normal fun 
tion. 

Roentgen Findings. The long bones revealed 
moderate osteoid zones, quite typical of rickets, 
in the metaphyseal ends of the tibias and 
fibulas. There were cortical erosions on the 
upper inner aspect of each tibia, more marked 
on the left side. The distal end of each ulna 
was frayed out and in the distal diaphysis of 
each radius there was a tendency to notching, 
more marked in the left. The bones of the hand 
showed well marked generalized decalcification 
with thinning of the cortex (Fig. 11, 4 and B). 

In the spine and pelvis a generalized, moth- 
eaten type of rarefaction and decalcification 


Tubercu 


was shown. There was thinning of the tables of 


the skull with slight generalized decalcification. 

The preliminary film on a retrograde pyelo- 
gram with the catheters in place showed both 
kidneys fairly well outlined. They appeared 
small in size but smooth in outline. Following 
the injection of the dye, the calyces on both 
sides appeared small and atrophic. The pelves 
were normal. Following the withdrawal of the 
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Fic. 11. Case v1. (4) Wrists and hands. The distal end of each ulna is frayed out. Oval area of radiolucency 
involving the lateral aspect of each radius, similar to that shown in Figure 10. (B) Moderate osteoid zones 
in the metaphyses of femurs. Note the cortical erosion on the upper inner aspect of the left tibia. 


catheters a normal ureterogram was obtained bi- 
laterally. There was no evidence of an ob- 
structive uropathy. The impression was that of 
small atrophic kidneys. 

Course. On the basis of the clinical, labora- 
tory, and roentgen findings it was agreed that 
the child’s renal insufficiency was probably 
based on a long-standing glomerulonephritis 
or chronic pyelonephritis. It was felt that the 
latter was more likely and that the infection 
had probably abated as the urine cultures were 
sterile. The patient was discharged on June 18, 
1949, on a low protein, high carbohydrate diet, 
amphojel 1 tablespoon t.i.d., and calcium lac- 
tate gr xx t.i.d., and was to be followed in the 
urology clinic. 


Case vil. J. B., a white female, aged twelve, 
was admitted to the hospital] for study on 
August 15, 1949. At the age of eight she de- 
veloped a sore throat and a rash. The latter 
lasted for only one day. However, a diagnosis 
of scarlet fever was made and the patient was 
treated with a sulfa drug. Four weeks following 
recovery from this illness, it was noted that the 
patient was limping on her left leg and shortly 
thereafter the right wrist was found to be de- 
formed. These bone deformities gradually pro- 
gressed and walking became very difficult. She 
was studied in December, 1947, and February, 
1948, at another hospital where a diagnosis of 
renal rickets was made. In April, 1948, the 
patient was admitted to the Children’s Hos- 


pital in Boston where a retrograde pyelogram 
showed no evidence of an obstructive uropathy. 
During the past year the patient has remained 
bedridden and has become conscious of in- 
creased “‘joint”’ discomfort in damp weather. 

Past History. Enuresis up to time of illness at 
the age of eight years. Recurrent epistaxis fol- 
lowing tonsil and adenoid operation in 1946. 
Diet and vitamin intake adequate. 

Physical Examination. Temperature 99.8° 
F.; pulse 96; respiration 22; blood pressure 
110/68. The patient appeared much smaller 
than her stated age. She was alert but unable 
to stand. Positive findings were limited to the 
head, which revealed frontal bossing, and the 
extremities, which showed a marked bilateral 
genu valgum and severe “‘silver fork”’ deformi- 
ties of the wrists. 

Roentgen Findings. Examination of the long 
bones revealed marked generalized decalcifica- 
tion most prominent in the metaphyseal areas. 
Looser zones of rarefaction were noted in the 
distal diaphysis of each fibula. In the distal 
femoral metaphyses there were infractions with 
resultant angulation deformities producing an 
extremely well marked knock knee deformity. 
There was atrophy and thinning of the necks 
of each femur in the metaphyseal region with a 
slip downward of the epiphyseal center of each 
head and coxa vara deformity due to the ex- 
treme metaphyseal decalcification. The same 
was true in the distal end of each radius and 
ulna. The cortices were decalcified, with a 
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Fic, 12. Case vit. (4) Knees. Bilateral, epiphyseal infractions resulting in marked knock-knee deformity. 
Cortical erosions involving the medial aspect of each tibia, more marked in the left. Slight metaphyseal 
osteoid zones. (B) Forearms. The distal metaphyses have a wooly moth-eaten appearance similar to thi 
Type B renal rickets of Price and Davie. (C) Lower extremities. Bilateral symmetrical “insufficiency frac 
tures” in the distal fibular diaphyses. Faint osteoid zones in the upper and lower metaphyses of the tibias. 


grainy appearance, and in the inner border, 
upper third of each tibia were well defined 
cortical erosions (Fig. 12). 

Examination of the chest revealed thinning, 
atrophy, and absorption of the anterior borders 
of the ribs and the same angulation, etc., de- 
scribed in the femurs and tibias was present in 
the upper metaphysis of each humerus with 
angulation of the head on the shaft. In the 
lungs, there was accentuation of the broncho- 
vascular markings, but no other changes. The 


cardiac silhouette was within normal limits. 

Course. Despite efforts to correct the dis 
turbed homeostasis, the acidosis persisted and 
the patient’s condition became gradually retro 
gressive and she died in uremia on August 25, 
1949, ten days following admission. The nature 
of the kidney lesion responsible for the renal in 
suficiency was not discovered. Postmortem 
examination was not permitted. 


Case vil. J. M., a white male, aged ten, was 
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admitted to the hospital! on September 9, 1949, 
with a chief complaint of anemia. The patient 
had apparently been well, except for a poor ap- 
petite, until four months ago when he developed 
a painless limp. He was hospitalized at another 
institution where he was found to be anemic 
and he was given three blood transfusions. He 
was discharged as improved only to return 
several weeks later complaining of weakness 
and headache. A blood count again revealed an 
anemia, whereupon the patient was transferred 
to the Children’s Hospital for study. 

Past History. Patient always drank liberal 
amounts of water, but in the past year had been 
excessively thirsty, drinking as much as 3 to 4 
quarts daily and voiding as much as 2 quarts a 
day. 

Physical Examination. Yemperature 101° 
F.; pulse 120; respiration 24; blood pressure 
120 "70. Pale, thin, pe orly developed, white 
male, who walked with an unsteady gait. The 
only positive finding was limited to the lower 
extremities which revealed a genu valgum with 
thin pe orly developed legs (see Table 11). 
Phenolsulfonphthalein test showed less than 5 
per cent of normal excretion at the end of two 
hours. Kline and tuberculin tests were negative. 

Roentgen Findings. Examination of the heart 
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and lungs was negative. The costochrondral 
junctions of the ribs showed rachitic changes 
on close examination. Examination of the long 
bones showed rachitic changes in the metaph- 
yses of the distal radius and ulna bilaterally 
and rather striking changes in the tibia and 
fibula bilaterally. The metaphyseal ends were 
irregular in outline, lessened in density, etc., 
typical of rickets. An interesting finding was 
the inward bowing of the shafts of both tibias 
and fibulas giving a genu valgum deformity. 
There were well marked cortical erosions 
along the medial margins of the proximal 
tibias (Fig. 13). 

There was a peculiar, generalized, grainy 
type of decalcification involving the entire skull. 
Slight thickening of the tables, especially in the 
frontal area, was present. 

A cystogram demonstrated a slightly en- 
larged urinary bladder. However, no trabecu- 
lations were seen. There was no reflux of opaque 
medium into either ureter. 

The preliminary roentgenogram on retro- 
grade pyelography with a catheter in each 
ureter showed both kidneys well visualized. 
They appeared normal in size, shape, and posi- 
tion. After the injection of the dye the pelves 
and calyces were normal on each side. After 


Fic. 13. Case vit. (4) Forearms. Typical early rachitic changes involving the distal portions of the radius 
and ulna. (B) Lower extremities. Marked cortical erosions involving the mesial aspects of each tibia. 
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withdrawal of the catheters no abnormality of 
the ureters was noted. 

Course. Cystoscopy performed just prior to 
the retrograde pyelogram revealed no gross 
anatomical abnormality of the urinary tract. 
It was the impression of the urologist that the 
slight enlargement of the bladder was undoubt- 
edly secondary to the patient’s polyuria. It was 
agreed that this patient had renal rickets, most 
likely on the basis of a chronic glomerulone- 
phritis. The lack of formed elements in the 
urine was probably due to the inability of the 
kidneys to concentrate the urine. The patient 
was discharged on October 1, 1949, on calcium 
lactate 4 gm. daily and was to return in one 
month for renal clearance studies. 


Discussion of Roentgen Findings. The 
bone changes in renal rickets are atypical. 
and pleomorphic. They resemble a com- 
bination of rickets and hyperparathyroid- 
ism. One or the other usually predominates. 
There is one roentgenographic change 
which occurs in all of these cases and that 
is a generalized demineralization usually of 
the coarse trabecular type, involving all 
of the long bones. This is best illustrated 
in Figure Io. 

Teall (1928),* in reporting 10 cases of 
renal rickets, divided the bone changes into 
two groups. Three of his cases revealed a 
“rachitic type” of change which was prac- 
tically identical with ordinary infantile 
rickets and had no characteristics to in- 
dicate or suggest renal rickets. In 7 out of 
10 cases Teall found what he called a char- 
acteristic ‘‘wooly type”’ of change which he 
believed was sufficiently typical to be of 
diagnostic value. Several years later, in a 
review of the literature, Price and Davie?’ 
referred to the “‘rachitic type” of change in 
renal rickets as Type A and the wooly 
variety as Type B. 

In this more frequent wooly or Type B 
appearance, the changes did not appear as 
symmetrical as in ordinary rickets. The 
metaphyses presented a stippled, wooly, 
moth-eaten appearance with irregular ossi- 
fication, and although they appeared longer 
than the metaphyses seen in ordinary 
rickets they were not so splayed out. This 


J. James Cancelmo and Ralph S. Bromer June, 1951 


stippled wooly appearance also involved 
the skull, the tables of which were in- 
distinguishable and considerably thickened 
(Fig. 7). Only 2 of the 8 cases presented 
here revealed this wooly or Type B change 
(Fig. 6 and 12). 

Another characteristic of this wooly type 
of change was an appearance of subper! 
osteal erosion in the metaphyseal regions. 
Teall stated that it remained one of a 
wooden post which had rotted away in the 
earth. Furthermore, he thought that this 
“subperiosteal eaten-away”’ appearance in 
the metaphyses contributed the most im 
portant feature in the roentgenographic 
diagnosis of renal rickets. Teall felt that 
these erosions further weakened the metaph- 
yses leading to the severe deformities 
which were present in this group of cases. 
Price and Davie believed that secondary 
epiphyseal displacement could readily oc 
cur and add to the deformity. This phe- 
nomenon occurred in 2 of our 
(Fig. 6 and 12). The epiphyseal separation 
illustrated in Figure 6, 4 and B, is in reality 
a subepiphyseal separation with fracture of 
the type seen in scurvy and is usually not 
seen in ordinary rickets. 

This phenomenon of subperiosteal or 
cortical erosion has not been emphasized in 
the American radiological literature. It is 
one of the purposes of this paper to call 
attention to this finding. Subperiosteal or 
cortical erosions were present to a greater 
or lesser degree in all but one (7 out of 8) of 
the cases in this series. In contrast to 
Teall’s observations these erosions 
not limited to those cases showing the 
“wooly type” of bone change. They also 
occurred in conjunction with the “rachitic”’ 
or Type A change. In fact, in 2 
(11 and vt) they offered the main clue to the 
diagnosis (Fig. 4 and 11). These cortical 
erosions were found either along the upper 
medial borders of the tibias or along the 
distal ulnar shafts and occurred at both 
sites in 2 cases. The exception occurred in 
Case 111 where the distal radial shaft was 
also involved in the process. In 1 of Vogt’s 
cases* the erosions occurred along the 
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upper medial aspect of each tibia. In 2 
other case reports™:?’ the illustrations de- 
monstrate well marked cortical erosions 
along the distal ulnar shafts. Teall’s illus- 
trations show cortical erosions involving 
the upper mesial border of the tibial shaft 
and the radial side of the distal ulna. In 
Price and Davie’s case there were cortical 
erosions involving the distal radial and 
ulnar shafts. We can offer no explanation 
for the occurrence of cortical erosions at 
these sites. In the single case in this series 
in which cortical erosions were not present, 
the lower extremities were not examined so 
their presence or absence could not be de- 
termined. Finally it should be emphasized 
that cortical erosions are not pathogno- 
monic for renal rickets as they have been 
described in primary hyperparathyroid- 

Retarded skeletal maturation almost al- 
ways occurs in these cases. The most 
marked example of this was found in Case 
iv (Fig. 6, Cand D) where the development 
of the carpal centers indicated a bone age 
of one and a half years in a patient whose 
chronological age was four. This does not 
occur in ordinary infantile rickets. Oc- 
casionally in a severe case of the latter 
there will be a decrease in the number or 
absence of visible centers in the wrist. 
Actually the centers are not slow in de- 
veloping but the bones are so demineralized 
that the centers are invisible. Delay in os- 
seous development is of course not pathog- 
nomonic of renal rickets as it occurs in 
hypofunction of the pituitary and thyroid, 
in long-standing severe constitutional 
diseases’ and in the other osteoneph- 
ropathies. 

There were cyst formations in the meta- 
carpals in 2 cases (Fig. 14 and 10) and in 
the tibia in 1 case (Fig. 13). In 2 other cases 
bilateral symmetrical insufficiency frac- 
tures were present (Fig. 48 and 12). This 
finding, too, is not diagnostic of renal 
rickets as it occurs in late rickets, osteo- 
malacia, etc. A peculiar notching in the 
head of the radius was also noted in 2 
cases (Fig 5B and 6C). 


A most unusual finding was discovered 
in 2 cases. This consisted of punched out 
areas involving the ulnar aspect of the 
distal radial diaphysis in each instance 
(Fig. io and 114). 

The only other finding worth mention is 
that in our cases of renal rickets the amount 
of osteoid in the metaphyseal regions ap- 
pears to be less than that seen in ordinary 
rickets. It has been postulated that since 
these patients are stunted and growth is 
proceeding at a very slow rate, if at all, 
there is little chance for the development 
of a wide osteoid zone. 

In the genitourinary system the findings 
were variable depending on the nature of 
the lesion present. The kidney function in 
these cases was so poor that intravenous 
urography was of no value when it was at- 
tempted. Complete urological investigation 
is often necessary before the nature of the 
kidney lesion is discovered. The importance 
of cystography cannot be over-emphasized 
in helping to determine the site of an ob- 
struction. 

The other significant change described in 
renal rickets is metastatic calcification. 
This is an unusual finding according to 
Menville et a/.** In an analysis of 34 cases 
of renal rickets coming to autopsy they 
found an incidence of calcification in the 
kidneys and vessels of 0.9 per cent and in 
the skin and viscera of 0.5 per cent. The 
vessels, kidneys, subcutaneous tissues and 
skin are the usual locations. However, cal- 
cium deposits have been reported in the 
lungs'® and in practically every organ in 
the body. Metastatic calcifications were 
present in the costal cartilages in but 1 of 
the cases of this series (Fig. 94). Calcifica- 
tions were also seen in the peripheral 
arteries at autopsy in a five year old male 
with renal rickets. This case was not in- 
cluded in the series because of lack of 
adequate clinical studies. According to the 
literature, metastatic calcification is much 
more frequently found in primary hyper- 
parathyroidism. It has also been described 
in hypervitaminosis D, congenital syphilis, 
periarteritis nodosa, leukemia, neoplasms 
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and infections of bone and in osteogenesis 
impetfecta.® 


NEPHROCALCINOSIS 


Renal acidosis resulting from tubular in- 
sufficiency with little or no glomerular in- 
sufficiency was first described in 1936 by 
Butler, Wilson and Farber.® In 1940 Al- 
bright et a/.2 termed this entity nephrocal- 
cinosis, realizing, however, that renal cal- 
cifications were not an integral part of this 
syndrome. In 1946 Albright e¢ a/.3 analyzed 
8 cases, 2 of which had neither nephrolithia- 
sis nor nephrocalcinosis. Two cases had 
nephrolithiasis without nephrocalcinosis 
and 14 cases had both nephrolithiasis and 
nephrocalcinosis. Faber et a/."° in a recent 
review of the literature were able to collect 
a total of 14 cases of nephrocalcinosis in- 
cluding 1 of their own. Of these, 7 cases 
were in children ranging in age from four 
to seventeen years. Five of the 7 juvenile 
cases had rickets. 

The etiology of this condition remains 
obscure. It has been postulated that an as- 
cending infection of the tubules from a 
pyelonephritis may be the primary cause. 
Albright* could find no definite evidence to 
support this theory in his cases. Perhaps 
there is merely a congenital defect of the 
kidney tubules. 

In any event, two important functions 
of the kidney tubules are lost in nephrocal- 
cinosis, namely, the ability to make am- 
monia and to excrete an acid urine. Both 
of these mechanisms tend to conserve base. 
Because of this scarcity of base, calcium is 
excreted in increased amounts in the urine. 
This results in a fall in the serum calcium 
level. The sequence of events from here on 
is the same as in vitamin D deficiency. The 
lowered serum calcium level leads to para- 
thyroid hyperplasia. This in turn elevates 
the serum calcium level and a phosphate 
diuresis can occur as the glomerular func- 
tion is not impaired as in renal rickets. 
This hyperphosphaturia leads to hypo- 
phosphatemia. There is, then, a normal or 
slightly lowered serum calcium level and a 
low serum phosphorus level. In this event 
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calcium cannot be deposited in osteoid and 
rickets results.* Thus in nephrocalcinosis 
there is a hypophosphatemic type of 
rickets similar to that of infantile rickets. 
For this reason the syndrome has been re 
ferred to as “‘Albright’s true rickets.” 

Another important aspect of this syn- 
drome has to do with the hypercalcuria. 
It is generally agreed that this is responsi- 
ble for the nephrocalcinosis and nephro 
lithiasis, which are secondary phenomena. 
If these calcifications become sufficiently 
marked, glomerular damage might ensue. 
If this glomerular damage becomes marked 
enough, the patient could conceivably de- 
velop renal rickets with elevation of the 
serum phosphorus, blood urea nitrogen, etc. 
Therefore, in renal rickets, if renal calcifi- 
cations are present, it would be well to keep 
in mind the possibility that the process 
might have started on the basis of nephro- 
calcinosis. 

Clinically, these children are dwarfed or 
stunted in growth. They may complain of 
polyuria or bone deformities due to rickets. 
In other words, they usually present the 
same picture clinically as that seen in renal 
rickets. However, laboratory findings in 
nephrocalcinosis are entirely different and 
lead to the true diagnosis (Table 11). First 
of all, there is no elevation of the non- 
protein nitrogen or blood urea nitrogen. If 
there is an anemia it is usually mild. The 
blood phosphorus is low and the serum cal- 
cium is normal or slightly depressed. There 
is achloride acidosis with elevation of the 
serum chlorides and depression of the CO, 
combining power. The distinguishing fea- 
ture in the urine is increased excretion of 
calcium. The Sulkowitch test, therefore, is 
usually strongly positive. There may or 
may not be hyposthenuria. In 3 of Al- 
bright’s cases 8 the kidneys could concen- 
trate the urine. In 2 of these cases there 
were no kidney calcifications and in the 
third case the patient had nephrolithiasis 
only. Albright postulated from this that 
the original tubular pathology does not 
involve the loops of Henle where most of 
the water is reabsorbed. He believes that 
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perhaps the deposition of calcium in the 
tubules in those cases with nephrocalci- 
nosis may be the cause of the hypostenuria. 

Roentgen studies support the clinical 
diagnosis in the majority of cases. The 
bone changes may vary from demineraliza- 
tion to marked rickets. The latter differs in 
no way from ordinary infantile or late 
rickets. There may or may not be calcifica- 


tions in the kidneys, calyces, pelves, and 
ureters. 
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a gradual disappearance of calcifications 
from the kidneys. 


Case 1x. J. L., a white female, aged two and 
a half, was admitted to the hospital on Novem- 
ber 3, 1948, with a chief complaint of failure 
to gain weight, excessive fluid intake, and fre- 
quent urination. According to the mother these 
findings had been present since the child was 
two months old. 

Physical Examination. Temperature 99° F.; 
pulse 88; respiration 24; blood pressure 80/50. 


Fic. 14. Case 1x. (4) Nephrocalcinosis. Typical findings of advanced rickets similar to ordinary infantile 
rickets. (B) Seven months later. Complete healing of the rickets. Increased density and width of the 
zones of temporary calcification. Disappearance of the osteoid zones. 


Apparently, the prognosis in these cases 
is good if proper treatment is instituted. 
Albright used a sodium citrate-citric acid 
mixture advocated by Shohl together with 
large doses of calcium and vitamin D. This 
corrects the acidosis, returns the patient to 
a positive calcium balance, and cures the 
rickets. Once this occurs the patient can 
get along on the alkali therapy (sodium 
citrate-citric acid mixture) alone. Further- 
more, if nephrocalcinosis is present there is 


Undernourished, underdeveloped, small, white 
female who walked with a wobbly gait. Small 
lymph nodes were palpable in the anterior 
cervical areas. Beading was noted over the 
costochondral junctions. The liver was palpa- 
ble 1.5 cm. below the right costal margin. The 
extremities were rather thin and the legs were 
bowed. 

Past History. Patient’s appetite had always 
been poor. However, vitamin intake had been 
adequate. 

Laboratory Examinations. (Table 1.) The 
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tuberculin and Kahn tests were negative. The 
pH of the urine was 7, albumin—trace, sugar 
and acetone negative, occasional white blood 
cell and epithelial cell, no casts. The Sulkowitch 
test was repeatedly strongly positive. The urine 
cultures were negative. The phenolsulfon- 
phthalein test showed that the dye appeared in 
the urine about seven and a half minutes after 
injection. Less than 5 per cent of the dye was 
shown in 10 cc. of urine in ten minutes, § per 
cent in 1§ cc. in thirty minutes; the third speci- 
men was destroyed, 18 per cent of the dye was 
excreted at the end of the second hour in 190 cc. 
of urine. The urea clearance was 67 per cent of 
the average normal function. The serum 
chlorides were 636 mg. per 100 cc. (normal 
§50-600 per cent). 

Roentgen Findings. The heart and lungs ap- 
peared normal. The ribs showed spreading and 
flaring at the costochondral junctions. The 
distal end of each radius and ulna was spread 
and frayed out with a loss of the zone of tem- 
porary calcification and a moderate osteoid 
zone. The same changes were present in the 
knees and the ankles. There was only a slight 
to moderate degree of osteoporosis. No cortical 
erosions were seen (Fig. 144). 

The preliminary film on intravenous urogra- 
phy showed no abnormality. Serial films were 
exposed up to thirty minutes and failed to out- 
line the kidney structures and to visualize the 
bladder shadow to any appreciable extent. The 
non-visualization was probably due to poor 
kidney function. 

A cystogram showed no abnormality of the 
bladder and no ureteral reflux. On the retro- 
grade pyelogram the preliminary film of the 
abdomen with the catheters in each ureter 
showed multiple discrete calcifications over- 
lying both kidney areas. These were present on 
the previous studies but were considered to be 
in the overlying colon. These calcifications were 
distributed in a somewhat semicircular fashion 
around the periphery of each kidney. Following 
the injection of the dye there was no abnor- 
mality of either kidney pelvis or calyces. The 
minute calcifications described appeared to be 
at the tips of the minor calyces within the renal 
substance. 

Course. From the clinical history, physical 
findings, roentgen changes, and laboratory data 
performed during the first two weeks of hospi- 
talization, the diagnosis of nephrocalcinosis or 
Albright’s true rickets was made. November 6, 
1948, sodium citrate and citric acid mixture, 
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large doses of calcium, and small doses of vita 
min A and D concentrate were started. The 
patient’s appetite improved rapidly and she 
gained 2 pounds in less than a week. On No 
vember 27, 1948, the patient was discharged in 
fairly good condition with the advice to con 
tinue the same medication. The patient was 
followed in the out-patient clinic and on June 
15, 1949, seven months after her discharge from 
the hospital, she was re-examined. The wrists 
and knees showed the results of complete hea! 
ing of the previous rickets. The zones of tem 
porary calcification were slightly wider and 
denser than normal. No other abnormalities 
were noted (Fig. 148). A preliminary film of 
the abdomen was exposed and the tiny renal 
calcifications were again noted. They did not 
appear quite as numerous as on the last exami 
nation. The osteoid zones in the hip joints and 
crest of each ilium had been replaced by new 
bone. 


DIFFERENTIAL DIAGNOSIS 


Both exogenous and the other forms of 
endogenous rickets have to be differenti 
ated from renal rickets. This includes 
rickets associated with celiac and biliary 
disease, vitamin D resistant rickets, and 
the rickets found in the other osteonephrop- 
athies. None of these forms of rickets 
show cortical erosions or other signs of 
hyperparathyroidism such as cyst forma 
tions. The deposition of subperiosteal oste 
oid along the shafts of the long bones in 
ordinary infantile rickets should not be dif 
ficult to distinguish from the cortical 
erosions of renal rickets. The former usually 
extend along the entire diaphysis, are fuzzy 
in outline, and are usually the least marked 
in the metaphyses. The latter are found 
exclusively in the metaphyses, are sharp in 
outline, occasionally extend down the shaft 
for short distances, and are often bilateral 
and symmetrical. 

As far as can be determined, cortical 
erosions and the other signs associated 
with hyperparathyroidism do not occur in 
nephrocalcinosis or in the Fanconi syn- 
drome. They both produce a picture similar 
to ordinary rickets and cannot be 
tinguished from the latter on the basis of 
the roentgen findings alone. If present, the 


dis- 
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characteristic calcium deposits in the kid- 
ney would make one suspicious of nephro- 
calcinosis. 

Resistance to treatment with vitamin D 
has always been a criterion in favor of the 
diagnosis of renal rickets. However, this 
would not eliminate vitamin D resistant 
rickets or other forms of osteonephropathy 
from the differential diagnosis. 
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generalized decalcification of the bones, the 
stippled wooly appearance of the skull, 
cyst formations, erosions of the cortex, 
nephrolithiasis, nephrocalcinosis, and meta- 
static calcifications. Third, there appears 
to be some controversy in the literature as 
to whether or not rachitic lesions can occur 
in this disease. Albright*® states that pri- 
mary hyperparathyroidism uncomplicated 


III* 


Rickets, 
Infantile Renal 
vit. res. Rickets 


steatorrhea 


Anemia None to Marked 
slight 

Serum calcium N or L Nor L 
Serum phosphorus L, H 
Alk. phosphatase H H 
Non-protein nitrogen N H 
CO, N N or L 
Ser. cl. N N 
Glycosuria No No 
Ketonuria No No 
Urine Ca 


* Modified from Rule and Grollman. 
t N—Normal H— High 


Primary hyperparathyroidism under 
fourteen years of age is an extremely rare 
disease, but it has to be differentiated from 
renal rickets. Anspach and Clifton® were 
able to collect but 12 cases of primary 
hyperparathyroidism occurring child- 
hood. Only 5 of these had their onset before 
the age of ten. These cases present a diag- 
nostic problem. First, the patients may be 
stunted, and if kidney damage is present, 
albuminaria, polyuria, and polydypsia may 
result. Second, many of the roentgen find- 
ings that occur in renal rickets occur in 
primary hyperparathyroidism, namely, the 


Tubular Insufficiency | Hyperpara Idiopathj 
Renal Acidosis thyroidism diopathic 
Hyper- 
(uncom- 
Fanconi Nephrocal. plicated) — 
None t 
Usually slight 
Nor L N or L H N or L 
I L 
H H H H 
N or sl. elev. N N 
I I N N 
N N N N 
Yes No No No 
Yes No No No 
H H H H 


by kidney damage is never associated with 
epiphyseal lesions in children. On the other 
hand, Vogt and Anspach each illustrate a 
case of primary hyperparathyroidism which 
reveals a definite rickets. Presumably, 
there was no renal insufficiency in Vogt’s 
case, but in Anspach’s case an accompany- 
ing mild renal insufficiency could not be 
ruled out as the non-protein nitrogen was 
moderately elevated and showed a slight 
rise (from 42 to 48 mg. per 100 cc.) over a 
twelve month period. In the 12 cases 
gathered by Anspach, 2 had rachitic-like 
lesions in addition to those of osteitis 
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fibrosa cystica. In neither of these 2 cases 
was there elevation of the serum phos- 
phorus. Furthermore, Brailsford’ in his 
discussion of a case of hyperparathyroidism 
in a twelve year old child states that “‘ex- 
cept for the large cysts in a few of the bones, 
the skeleton prior to the operation, pre- 
sented all the features which I have found 
to be characteristic of Type B renal rickets.” 

If sufficient renal impairment is present 
in primary hyperparathyroidism, the bone 
lesions could be indistinguishable from 
renal rickets. The diagnosis could then 
only be made after exhaustive clinical and 
laboratory studies. In primary hyperpara- 
thyroidism, there is almost always eleva- 
tion of the serum calcium level as opposed 
to a normal or slightly depressed serum 
calcium found in renal rickets. Albright 
states that “only if there is a low serum 
protein level, or phosphate retention due to 
secondary renal insufficiency may primary 
hyperparathyroidism be associated with a 
normal serum calcium level”. Table 11 
modified from Rule and Grollman*® con- 
tains the pertinent laboratory data which 
may be of value in arriving at the proper 
diagnosis in this interesting group of cases. 


SUMMARY AND CONCLUSIONS 


The term osteonephropathy includes a 
variety of closely related but distinct 
syndromes in which there are bone changes 
associated with renal disease. These are 
renal rickets, nephrocalcinosis, the Fanconi 
syndrome, and idiopathic hypercalcuria. 
Two of these entities, renal rickets and 
nephrocalcinosis, have been discussed in 


detail with presentation of eight cases of 


the former and one of the latter. 

The bone changes in renal rickets are 
described and discussed. They resemble a 
combination of rickets plus hyperpara- 
thyroidism, with one or the other pre- 
dominating. 

We believe that the roentgen appearance 
of long bones is sufficiently characteristic to 
enable one to make the diagnosis of renal 
rickets in a great majority of the cases. 
The importance of cortical erosions as a 
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diagnostic clue has been emphasized. The 
difficulty of differentiating primary hyper- 
parathyroidism from renal rickets on the 
basis of the bone changes alone has been 
stressed. Fortunately, from a diagnostic 
standpoint, primary hyperparathyroidism 
in children is an extremely rare disease. 

The roentgen appearance of the long 
bones in nephrocalcinosis differs in no way 
from ordinary rickets so far as can be 
determined. Renal calcifications, if present, 
may be suggestive, but the final clinical di 
agnosis cannot be made without a com 
plete history, physical examination, 
laboratory study. 

Finally, it should be stressed that every 
case of late rickets deserves a complete 
urological investigation including the ap 
propriate blood chemistry studies. 


and 
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AIR CELLS IN THE GREAT WING OF THE 
SPHENOID BONE* 


By RUSSELL 


PHILADELPHIA, 


‘ke primary purpose of this study is to 

describe a variation in the pneuma- 
tization of the sphenoid bone, consisting 
of an accessory nasal sinus compartment in 
the vertical plate of its great wing; this 
pneumatized area should not be confused 
with a destructive process. For the second 
purpose 2,190 consecutive skull studies 
were reviewed to determine the frequency 
of the occurrence of this variant within 
the norm. 


DEVELOPMENT AND ANATOMY OF THE 
SPHENOID SINUS 


The sphenoid sinus arises in relation with 
the posterior cupola or terminal sinus of the 
cartilaginous nasal capsule, the wall of 
which gives the foundation for the ossicle 
of Bertin; after this ossicle fuses with the 
body of the sphenoid during the third or 
fourth year, the sphenoid sinus begins to 
pneumatize the body of the sphenoid 
bone. 

Usually aeration of the sphenoid bone is 
limited to its body; this may be partial 
but more often .is complete. Anatomic 
texts state that the sinus frequently ex- 
tends into the basilar process of the 
occipital bone and into the pterygoid 
processes, and less frequently into the 
orbital process of the palatal bone, the 
ethmoid bone, anterior and posterior cli- 
noids, and the bases of the sphenoid bone. 

Roentgenologically, it can be noted that 
the sphenoid cell on either side of the sep- 


tum frequently reaches that isthmus of 


bone which is bounded anatomically by the 
foramen spinosum anteriorly and_ the 
foramen ovale posteriorly. If development 
is excessively great, the sinus will extend 
between these two foramina into the hori- 


zontal plate of the great wing (Fig. 1). If 


further growth occurs it can develop 


WIGH, M.D. 
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downward into the 
(Fig. 2). 

Instead of aeration proceeding \ 
caudally into the pterygoid process, the 
pneumatization may continue from the 
horizontal portion of the great wing high 
into the vertical plate. At this stage an 
air cell is noticeable on the usual postero 
anterior (Caldwell) skull projection (Fig. 3). 

One may consider whether a_ sinus 
compartment in such an area, with 
unaerated bone cephalad, might not be 
derived from the ethmoid system. Con- 
ceivably, if the ethmoid sinuses were pri 
marily pneumatizing the body of the sphe 
noid bone, the system could expand into 
the wings; no one would deny the possi- 
bility. Practically, the occurrence must be 
rare. Dr. J. Parsons Schaeffer has not 
found such an instance in several thousand 
sinus dissections,” although he has reported 
the rather common extension of posterior 
ethmoidal cells into the body of the 
sphenoid bone over the sphenoid sinuses. 


pterygoid process 


only 


IDENTIFICATION OF THE VARIAN1 

The air cell in the perpendicular plate 
of the sphenoid wing can be identified on 
the frontal projection by a central radio- 
translucency surrounded by a well defined 
sclerotic margin. This margin is usually a 
smooth arc but occasionally it is undula- 
tory. The superior and lateral walls are 
readily traced. The inferior portion of the 
recess is concealed by the density of the 
petrous pyramid projected upon it. This is 
practically invariable and is to be antici- 
pated since in the adult the angle of pro- 
jection (15 degrees) of the roentgen-ray 
beam is not sufficient to define the entire 
vertical plate of the great wing of the 
sphenoid bone. Therefore the extent of 
the pneumatization is not appreciated by 


* From the Department of Radiology, Jefferson Hospital, Philadelphia, Pennsylvania. 
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Kic. 1. (4) The specimen is seen from behind. Recesses of the exposed sphenoidal sinuses pneumatize the 
horizontal portions of the great wings of the sphenoid bone. Arrow points to air cell on right. (B) Roent- 
genogram of specimen. Arrow points to the air cell on the right. (Specimens in Fig. 1 and 2 from the 
Daniel Baugh Institute of Anatomy, Jefferson Medical College; courtesy of Dr. J. Parsons Schaeffer.) 


the single exposure. However, even a 
Waters’ projection will usually fail to reveal 
a lower boundary because the air compart- 
ment does not end in the orbital plate of 
the bone but continues by curving poste- 
riorly into the floor of the middle fossa. This 
projection is helpful to establish that the 
radiotranslucency is indeed within the 
great wing and not due to a superimposed 
shadow (Fig. 4). 

(It is obvious that some instances exist 
in which the upper border of pneumatiza- 
tion will be completely concealed by the 
petrosa, Figure 4. Since the frequency 
of occurrence cited later is based on the 
Caldwell position, it is apparent that this 
will be a minimal incidence.) 

The aerated portion may be multilocular 
(Fig. 5); the pneumatization may be bi- 
lateral (Fig. 6). 

In many of the roentgenograms the air 


cell was partially simulated. Occasionally 
the radiotranslucency of well defined trans- 
verse venous sinuses superimposed on the 
great wings produced such a simulating 
pattern (Fig. 7). A portion of the maxillary 
sinus may be seen above the uppermost 
part of the petrous pyramid and possibly 
considered as one of these variants (Fig. 8). 
A very thin wing will be radiotranslucent 
particularly centrally; this will very closely 
simulate an air cell. This can easily be 
appreciated by holding a dried specimen 
in front of a strong light. However, the 
margin is not so distinct and a Waters’ 
projection will indicate that the translu- 
cency is entirely cephalad to the foramen 
rotundum and not continuous with an 
air cell below and dorsad in the horizontal 
plate (Fig. 9). Occasionally, particularly in 
the pre-adolescent patient, a radiotranslu- 
cent area may be seen between the inferior 
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margin of the great wing and the petrous 
pyramid. With the technique used at this 
institution, this usually occurs when the 
angle of the incident beam toward the feet 
has been exaggerated. The area represents 
a portion of the inferior orbital fissure, the 
lower boundary of which is still concealed 
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by the petrous bone. The radiotranslu 
cency may be confused with an air cell. 
There are occasional instances in which 
air cells are found in the superior part of 
the great wing with unpneumatized bone 
beneath them. In instance their 


each 


continuity with the ethmofrontal cells is 


Fic. 2. (4) Skull specimen from which calvarium 
has been removed, cut at level of floor of an 
terior fossa. Specimen is observed obliquely 
from above. Black arrows identify anteriot 
clinoid processes. Dark area between represents 
exposed sphenoidal sinuses. To the right of th 
septum the sinus extends into the pterygoid | 
process (triangular white area). The sinus also 
extends into the horizontal portion of the great 
wing. (B) Base view of specimen. Arrows out 
line the sinus compartment in the great wing. 
(C) Waters’ exposure demonstrating the cell in 
the horizontal plate (arrow). Note that it is 
beneath (posterior to) the foramen rotundum. 
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Fic. 3. (4) Air cell in vertical portion of right sphenoidal wing. (B) Base view; arrow points 
to pneumatized portion of right wing. 


clearly noted and their identification as a 
part of the accessory nasal sinus system is 
readily made (Fig. 10). Misinterpretation 
is unlikely. 

On a frontal roentgenogram of good 
detail one can identify the mucous mem- 
brane of the cell. There is then no doubt 
that the radiotranslucency is actually 
produced by a sinus. 

Further corroboration that one is deal- 
ing with a variant associated with excep- 
tional pneumatization of the sphehoid bone 
rather than with a destructive process is 
obtained from the base view. Invariably 
the sphenoid sinus will be seen to be very 
large and to have recesses which extend 
lateralward beyond the foramen ovale and 


anticipated position of the foramen spino- 
sum. There will be at least unilateral cor- 
respondence; that is, if the radiotranslu- 
cency is noted in the vertical plate of the 
right great wing, the base view will show a 
large recess at least on the right (Fig. 3); 
frequently the additional recesses are 
bilateral, even though extension into but 
one vertical plate is demonstrated on the 
usual posteroanterior roentgenogram. The 
foramen ovale may be deformed by the air 
cell encroaching upon it. 

On lateral roentgenograms the body ot 
the sphenoid is always very well aerated; 
in only one instance in the series was there 
anything but a thin cortical shell of bone 
remaining. In this single patient about one- 


Fic. 4. (4) The frontal projection demonstrates an air cell in the left wing (arrow) but not the right. (B) 
Waters’ projection indicates that the radiotranslucency is not due to a superimposed shadow. Another air 
cell (arrows) in the right wing does not extend sufficiently cephalad to be seen above the roof of the 
petrous pyramid in (4). 
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Fic. 5. Multilocular pneumatization of the left wing. 
(The right lateral ventricle is intubated. A stric- 
ture of the aqueduct of Sylvius was present.) 


sixth of the body seemed to be still cancel- 
lous bone. The accessory compartment can 
be identified by specific inspection of the 
anterior boundary of the middle fossa. One 
will note that this will be actually a double 
wall on the homolateral side and that the 
two walls enclose the air cell (Fig. 11). 


INCIDENCE 


Sixteen instances of pneumatization of 
one or both vertical plates of the great 


Russell Wigh 


Kic. 7. Well defined transverse venous sinuses sub 
tracting from the density of the sphenoidal wings 
and simulating pneumatization. 


wings of the sphenoid, by what must be 
judged to be sphenoid sinus recesses, were 
found in the sample used (Table 1). Among 
the 2,190 skulls, there were g2 in which the 
presence or absence of this variant could 
not be determined. They are tabulated as 
indeterminate for statistical purposes. In 
most of these indeterminate cases not only 
did the petrous portion of the temporal 
bone conceal too great a portion of the 
vertical segment of the sphenoid wing, 
but no base view was available to judge 
the extent of pneumatization of the bone. 
There were 322 patients who 
eighteen years of age or less. Up to the 
age of ten there were more instances in 
which the body of the sphenoid was not 
completely pneumatized than there were 
instances of the average adult type of 
aeration. From age ten to fourteen the aera- 
tion of the body was complete in more 


were 


Fic. 6. Air cells are present in the vertical portions of both wings. 


| 
| | 
& 
f 
3 
ase, 
| 
wet 
J 


VoL. 65, No. 6 


Fic. 8. Superior portion of maxillary sinus (arrow) 
projected upon the great wing, simulating an air 
cell in the latter. 


instances than not. From age fourteen to 
nineteen the extent of aeration in 85 per 
cent of the cases was comparable to 
pneumatization in the adult. Therefore, 
to exclude an age factor it was thought 
best that only the skull roentgenograms 
of patients over eighteen years be con- 
sidered in the final incidence; it is con- 
sidered that by this time pneumatization, 
if unusually great, would also have pro- 
duced aeration of the great wing. Possibly 
bone resorption after this period does 
continue, but as a continuation process 
probably proceeds into the great wing so 
infrequently that the occurrence is statis- 
tically insignificant. (It is to be noted that 
no example of pneumatization of the verti- 
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Fic. 10. Pneumatization of the great wings by an 
unusual degree of development of the ethmofrontal 
sinuses. 


cal plate was found in this group. This may 
be either coincidental to the small group 
or related to the stage of development, 72 
per cent of the 322 patients being aged 
thirteen or less.) 

In 4 cases, although large recesses 
lateral to the foramen ovale could be 
identified on the base views, in the hori- 
zontal plates or pterygoid processes, the 
perpendicular plates of the wings were 
concealed by the petrous pyramids on the 
frontal projections. Since it is entirely 
possible that the recesses may have ex- 
tended into the vertical plates, these cases 
are tabulated as doubtful and are not in- 
cluded in the percentage incidence. 

Whether or not the variant was present 


Fic. 9. (4) Radiotranslucency (arrow) in left great wing due to thinness or developmental absence of bone, 
as noted on frontal projection. (B) Note that the radiotranslucency (arrows) is above the foramen ro- 
tundum and not continuous with any air cell beneath. _ 
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Kic. 11. Lateral roentgenogram demonstrating an air 
cell (arrows) in the great wing. 


was considered determinable in all remain- 
ing skulls (1,772). The corrected minimal 
incidence for the presence of the variant 
as noticeable on the standard postero- 
anterior skull roentgenogram is 0.9 per 
cent. 

CLINICAL CONSIDERATIONS 


When a variant is observed, but is un- 
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recognized, the tendency of the interpreter 
is incorrectly to judge it as being of 
pathologic significance. 

That considerations of this sphenoid 
recess are of more than academic interest 
is indicated by a review of the reasons 
given for the skull studies in the 16 pa- 
tients in whom the unusual degree of 
pneumatization existed (Table 11). It can 
be noted that several cases were suspected 
of having retrobulbar or middle fossa 
lesions or lesions unlocalized even as to 
side. If the radiotranslucency were con 
sidered as evidence of bone destruction, a 
diagnosis of a bone destroying lesion may 
be made where none exists; or lateral 
localization may be falsely arrived at. 

Since this anatomic study is roentgeno 
logic and not cadaveric in its approach, a 
question may arise as to the validity of the 
roentgenologic evidence identifying the 
radiotranslucency. Table 1 indicates that 
in no instance is the finding proved to be 
pathologic and in a significantly high 
number of instances the clinical and surgi 


TABLe 


PNEUMATIZATION OF THE VERTICAL PLATE OF THE GREAT 


WING OF THE 
Total Skull Studies 


Indeterminate group 


SPHENOID BONE 


Qe 
Posteroanterior—petrosa too high; no base view 52 
No posteroanterior or base views (accident cases, uncooperative, etc.) 5 
Posteroanterior view unsatisfactory (movement, contrast, increased 
pressure) 16 
Roentgenograms not available 1g 
Age factor possibly present (age 18 or less) 322 
Doubtful group 4 
Posteroanterior—petrosa too high; base view shows cells in pterygoid area 
and/or horizontal plate of great wing 
Determinate group 1,772 
Air cells in vertical plate of sphenoidal origin 167 
Air cells in vertical plate of great sphenoidal wing of ethmofrontal origin 4 
No air cells apparent in visualized portion of great wing on routine postero- 
anterior view 1,752 
* Skull studies which did not have several projections (e.g., part of a general bone survey) were not included. 
+ The variant is demonstrated in 0.9 per cent of the skulls. 
t Forty-seven cases are included in which, although an excessive amount of the wing is covered by the petrous pyramid, the base 


view indicated no pneumatization lateral to the foramen ovale. 
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TABLE I] 


CLINICAL AND ROENTGEN SUMMARY 


Case Reason for Examination 
I For evidence of fracture 
1 Brain tumor, unlocalized 
11 Chiasmal tumor; right homonymous 


hemianopsia 
IV Right retrobulbar tumor 


\ Left cerebral aneurysm: carcinoma 


metastasis 


VI For evidence of fracture 
VII Intracranial mass; uncinate fits; his 
tory suggests left te mporal lobe les on 

VIII Kor evidence of fracture 


1X Papilledema, more severe on left; ques 
tion of brain tumor 


x Right cerebral aneurysm 
XI Sickle cell anemia 
XII Headaches, cause undetermined 
XIII Intracranial neoplasm, right 
XIV Loss of vision, bilateral 
XV Headach S 


xvi Ophthalmoplegia externa, right 


cal evidence indicates that it had no patho- 
logic relation to the clinical course of the 
patient. 

SUMMARY 


Pneumatization of that portion of the 
great wing of the sphenoid bone usually) 
projected above the petrous pyramid on the 
standard posteroanterior skull roentgeno- 
gram, and not continuous with the ethmo- 
frontal system, occurs in about I per cent 


of adult skulls. It should not be misinter- 


Lateral- 
ization of 


Cell 


Final Diagnosis 


Contuston Left 


Inflammatory stricture of aqueduct of — Left 
Sylvius 


History not availabk Right 
Right optic neuritis Left 
Dural meningioma, compressing left Right 


third nerve; died elsewher« dif 
tuse mammary carcinoma metastasis 


Contusion Left 


Aneurysm, right middle cerebral ar Right 
tery; left temporal lobe localizing 


ings undiagnosed 


Contusion Left 
Syphilitic meningitis Left 
Right cerebral aneurysm, unproved Left 
Sickle cell anemia Bilateral 
Psychoneurosis Left 
Multipl sclerosis suspect Left 
Optic atrophy, syphilitic Left 
Undiagnosed Left 
Undiagnosed Bilateral 


preted as a pathologic change. Criteria for 
the recognition of this variant within the 
norm are described. 


Jefferson Medical Colle oC Hospital 
Philadelphia 7, Pa. 
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INFANTILE CORTICAL HYPEROSTOSIS: 
A FAMILIAL DISEASE?r 


By JAMES G. BOYES, M.D., and NICHOLAS G. DEMY, M.D. 


PLAINFIELD, NEW JERSEY 


HE etiology of infantile cortical hyper- 
ostosis is still unknown despite much 
intensive study since July, 1945, when 
Caftey and Silverman’ published their pre- 
liminary report. Every possible cause has 
been investigated and excluded. The list is 
exhaustive: syphilis, tuberculosis, inflam- 
mation, trauma, neoplasm, metabolic and 
nutritional deficiences, and all known 
causes of periosteal thickening have been 
almost unanimously ruled out, the only 
discord being voiced by Brailsford* who 
insists that scurvy alone or in combination 
with some form of dysplasia accounts for 
the cortical involvement. However, Brails- 
ford’s own examples! confound his argu- 
ment, though the quotation from Matthew 
Arnold is singularly apt so far as our 
ignorance goes.® 
The manifestations of the disease are 
now so well known that the diagnosis may 


Fic. 2. Case 1. Richard, aged eleven months, Sep 
tember 13, 1945. Non-tender lump on right low 
extremity. Cortical involvement of right tibia as 


well as left femur. 


often be suspected on inspection. However, 
the pudgy, doughy swellings over the af 
fected parts, the characteristic facies (Fig. 
1), the irritability and the tenderness are 
late signs of massive cortical overgrowth. 
Lesser involvement escaping clinical recog 
nition in the absence of soft tissue swelling 
can be demonstrated by roentgen exami 
nation. The roentgenographic appearance, 
the invariable resolution of the hyper 
ostoses uninfluenced by whatever therapy 
and the lack of sequelae are unmistakable 
evidence of this condition. 

The following reports of 2 consecutive 
cases in one family present unusual fea- 
tures. 

The father had been hospitalized from 


Fic. 1. Case 1. Facies typical of mandibular in- 
volvement. Clinically, the maxillae were alsoaf- ‘ 
fected. Patient aged six months. September, 1945, to September, 1946, for 
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Kic. 3. Case 1. Richard, aged thirteen months, November 9, 1945. Non-tender involvement of left ulna. 


moderately advanced active pulmonary 
tuberculosis which had shown signs of 
activity before this date. The mother states 
that her maternal grandfather was very 
bowlegged; her mother, sister and she had 
similar but lesser involvement. Her father 
recalls that she cried a lot during infancy. 
The maternal relatives are short-statured 
with suggestion of achondroplasia, but 
roentgenograms of the mother’s extremities 
show normal development. 


Case 1. Richard was born on October 5, 
1944. Between the ages of six to eighteen 
months he was awake from II p.m. to 3 a.m. 
but showed no irritability or discomfort. 
Aspirin, phenobarbital, and other medication 
had no effect in producing uninterrupted sleep. 
At ten and a half months a non-tender lump 
was noted on the right leg. On September 13, 
1945, at the age of eleven months, roentgeno- 
grams of the lower extremities were taken (Fig. 
2). Two months later a lump was noted on the 
left forearm and roentgenograms were taken 
(Fig. 3). On December 17, 1945, re-examination 
of the upper and lower extremities showed 
almost complete resolution of the hyperostoses 
(Fig. 4 and 5). 


Blood counts repeated monthly for six 
months were not helpful. The red blood cell 
count remained at 5,000,000, the polymorpho- 
nuclears ranged from 14 to 88 per cent, the 
lymphocytes from 8 to 79 per cent. No eosino- 
phils were present. The lumps had disappeared 
by the age of sixteen to eighteen months. On 
November 18, 1948, when a similar condition 
was discovered in his sister, roentgenograms 
of his extremities were made (Fig. 6 and 7). 


Case 1. Alice, born June 29, 1948. The moth- 
er noted that immediately after return from the 
hospital at two weeks of age, Alice would cry 
whenever her legs were touched during change 
of diapers. From the age of three months on, 
she cried several times each night. The legs 
appeared ‘“‘fat” in the middle. On November 
25, 1948, at five months of age, the first roent- 
genograms were taken. The facial appearance 
(Fig. 1) and pudgy swollen legs were striking; 
the upper extremities appeared normal. The 
child also was fretful when nursing and the 
alveolar ridges of both mandibles and maxillae 
were extremely thick. There was no fever. 
Blood count showed 5,200,000 red cells, 9,000 
white cells, 25 per cent polymorphonuclears, 
68 per cent lymphocytes. The upper and 
lower extremities (Fig. 8, 9 and 10) were roent- 
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Fic. 4 and §. Case 1. Richard, aged fourteen and a half months, December 17, 1945 
and lower extremities show almost complete resolution. 


. Both upper 
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Fic. 6 and 7. Case 1. Richard, aged four years, November 8, 1948. Complete resolution of cortical 
hyperostoses. Left ulna shows thickening at mid third. No clinical sequelae. 


genographed showing a characteristic and most 
exuberant cortical proliferation. Due to extreme 
irritability of the child and tenderness of the 
legs, no examination of the thorax or skull was 
attempted since the diagnosis appeared evident. 
The day following the examination the mother 
called to say that Alice had been crying un- 
ceasingly and that “black and blue” spots had 
appeared where the legs had been held. The 
child became progressively worse. Empirically, 
cold compresses and rutin, 20 mg. daily, were 
prescribed even though no periosteal hemor- 
rhages were reported by Caffey.®* On December 
29, 1948, re-examination showed partial resolu- 
tion (Fig. 11). The skull and mandible were 
roentgenographed at this time (Fig. 12 and 13). 
There was good clinical improvement. On 
February 4, 1949, there was further resolution 
although wide expansion of the shaft was still 
present (Fig. 14 and 15). The facial appearance 
had not changed greatly but the extremities 
were normal and non-tender and the child 
nursed without fretfulness. 


COMMENT 


Scurvy, rickets, neoplasm and syphilis 


can be definitely excluded in these cases, 
at least. Tuberculosis may be considered 
momentarily in Richard’s case, but it is 
inconsistent with the final resolution. By 
the time of Alice’s birth, the father’s tuber- 
culosis was arrested and apparently cured. 
No anemia was present; the white blood 
cell count and normal temperature did not 
indicate an inflammatory lesion. The lym- 
phocytosis is unanswerable. Delivery of 
both children was normal and no trauma 
was inflicted, although in a hemorrhagic 
diathesis normal function or passing contact 
with external objects may be sufficiently 
traumatic to produce hemorrhage. (Chen 
and Yu‘ report a case in a Chinese delivered 
by cesarean section.) Thus, there remains 
a possible toxic factor due to hypervita- 
minosis in a hypersensitive or allergic sub- 
ject. No eosinophilia was present and other 
arguments may be brought forth against 
this supposition. A familial dystrophy was 
considered, and a search of the literature 
disclosed a report of 3 cases occurring in 
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Ki. 8, 9 and 10. Case WU. Alice, aged four 
months, Occober 25, 1948. Tender swol 
len lower extremities. Massive cortical 
overgrowth involving diaphyses of tibia 
only. No clinical suspicion of involv: 
ment in upper extremities. Both radii and 
lower ends of humeri show localized 
hyperostoses. 
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the same family. 

Since many cases of infantile cortical 
hyperostosis have undoubtedly been over- 
looked due to the meager clinical findings 
(the arms in these 2 cases, for instance), 
or confused with other causes of periostitis, 
it 1s suggested that the siblings of known 
patients be roentgenographed during the 
first year of life in order to establish a 
possible familial incidence in this disease. 
Brailsford, without much evidence, ascribes 
this condition to avitaminosis C and pos- 
sible dystrophy. Biopsy of muscle and 
hyperostotic tissue in several American 
cases has suggested dystrophy.” 

To ascribe the clinical improvement in 
Alice to the use of rutin would be naive. 
Nevertheless, cutaneous hemorrhages oc- 
curred after forceful handling of the soft 
tissues. The absence of periosteal hemor- 
rhages in previously reported cases may 
have been due to faulty timing for in Brails- 
ford’s opinion “serial radiography permits 
of an interpretation of the early lesion 
(weeks before biopsy would be considered 
reasonable), which is superior to that of 
histology at a later date because of the 
relatively rapid resolution.”” He quotes 
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Fic. 11. Case 11. Alice, aged six months, December 
29, 1948. Marked but incomplete resolution mostly 
at medial aspects of tibiae. 


Caffey and Silverman: “We did not have 
the opportunity to make early biopsies of 
the soft tissues and the bone when they 
might have been more important.” 


Fic. 12 and 13. Case 1. Alice, aged six months, December 29, 1948. Clinical condition improved, permitting 
examination of skull and mandible. Involvement of mandible shown. Maxillae clinically involved. No 


cranial bones affected. 
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Fic. 14 and 15. Case u. Alice, aged seven months, February 4, 1949. Clinically normal. Further 
resolution but still marked tubular involvement of tibiae. 


SUMMARY 


Infantile cortical hyperostosis in siblings 
has been described, and a familial incidence 
is suggested. To date and to our knowledge 
no report of a familial occurrence in the 
American literature has appeared. Three 
cases in one family have been reported 
elsewhere. Siblings of all known patients 
with this disease should be roentgeno- 
graphed to rule out a genetic factor. 


g12 Prospect Avenue 


Plainfield, N. J. 
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A CASE OF LETTERER-SIWE DISEASE* 


By CHARLES WADSWORTH SCHWARTZ, M.D 


NEW 


A INTERESTING subdivision of the 
reticuloses is known as Letterer-Siwe 
disease. Letterer® first described the cond 
tion in 1924 as a disease of the reticulo- 
endothelial system, an aleukemic reticu- 
losis. Later, in 1933, Siwe’ reported a case 
and correlated the symptoms and clinical 
findings into a clearer picture, and called 
it diffuse reticulo-endotheliosis. 

Siwe considered the chief characteristics 
to be some splenic enlargement ind also 
enlargement of the liver. Purpura is usually 
present and there may be localized bone 
tumors, together with secondary anemia 
of the non-regenerating type. The leuko- 
cyte count may be normal or low, while 
the differential and platelet counts would 


YORK, 


be normal. There is usually considerable 
painless lymphadenopathy. It is a disease 


of infancy with an acute onset and retro 
gressive course of a few weeks to possibly 
a few years. Neither Letterer nor Siwe had 
any suggestions to ofter as to the cause 
of the disease. 

Gross and Jacox’ are of the opinion that 


Letterer-Siwe disease is an acute form of 


Hand-Schiller-Christian disease, and as 


time goes on, the literature dealing with 


the reticuloses is more and more in favor of 


classifying these various diseases as vari 
ants of the same condition. As yet we have 
no evidence to indicate the cause. Wall 
gren® is of the opinion that Letterer-Siwe 
disease will develop into Hand-Schiiller- 
Christian disease if the patient lives long 
enough, which is rare. 


The present case 1s reported because of 


its didactic interest from an original diag- 
nostic viewpoint. 

The patient was a female child aged thirteen 
months. She was admitted to the hospital 
because of some fever, enlarged cervical and 
inguinal nodes, and slight respiratory embar 
rassment. 


* From the Department of Radiology, St. Agnes Hospital, WI 
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On admission the patient had a blood count 


which revealed a marked anemia; the red 
blood cell count Was 2,4 105 > the white 
blood cell count 12,400, with 35 per cent 


hemoglobin. A few days later a roentgen exami- 
nation was made of her chest which revealed a 
d also 


le 


mild pneumonic process an small circum- 
in the lower 


ribs, and somewhat similar areas in the shoulder 


scribed areas of decreased density 


bones. On these findings it was suggested that 


Kic. 1. The lesions ar 


pure lv ost oly tic. There 


tic distribution 


is no characteristic 


might well 
films of the 
head were requested. Shortly after this exami- 


4 


chiud 


the 
have a non-lipid reticulosis, a1 


besides the pneumonia 


| 


nation, a sternal marrow biopsy was done and 


the pathological report was in favor of Hodg- 
kin’s disease. The next day films of the skull 


(Fig. 1) and long bones were obtained and a 
diagnosis of Letterer-Siwe disease was strongly 
An inguinal was then 
removed and the pathological report by Dr. 
Hollis K. Russell was as follows: “Examination 
the architecture of the to be 
largely destroyed by a diffuse infiltration of 
large cells filled with acidophilic material. There 


suggested. lymph node 


reveals node 


are no foam cells present but there are many 


giant cells of foreign body type; numerous 


te Plains, New York. 
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face has a yellowish-brown color. The h 
lymph nodes are moderately enlarged. Thx 
blood vessels and bronchi appear normal. Thx 
left lung corresponds in its description w 
that of the right lung. 

Heart and Pericardium: The pericardial 
contains 25 cc. of amber-colored fluid. Thi 
heart shows a slight generalized enlargement. 
The epicardium is smooth and glistening. O1 
section the myocardium is pale and the endo 
cardium is also pale. The valves on both sides 
of the heart appear competent and natural. 
The chambers of the heart and the great vess« 
are normal. The mediastinal lymph nodes are 
considerably enlarged and on section have a 
brownish-yellow cut surface. The usual mark 
ings are obliterated. 

Abdomen: There is a small amount of fluid 
estimated to be approximately 30 cc. in the 
abdominal cavity. It is amber in color. Th 


Fic. 2. Four months later, showing the 
rapid progress of the disease. 


eosinophils and plasma cells are also present.” gastrointestinal tract shows nothing of signifi 
The diagnosis was non-lipid histiocytosis. cance. 

There were many transfusions and roentgen Pancreas: The pancreas appears normal 
examinations over a period of about four Adrenals: The adrenals are natural. 
months. During this time the patient grew Spleen: The spleen is considerably enlarged. 


steadily worse and died shortly after the last It weighs 1oo grams. The capsular surface 
roentgen examination was made (Figs. 2 and smooth, and the parenchyma cuts with an 
3). increased resistance. On section the cut 

The autopsy report by Dr. Russell was as 
follows: 

Autopsy Summary. \nspection shows a well 
developed, and fairly well nourished white 
female body of about the stated age of seven- 
teen months. There is obvious lymph node 
enlargement in both cervical and axillary 
regions and also in the inguinal region. The 
lymph nodes are fairly discrete, and in the 
cervical region form masses which are readily 
visible and measure 2.5 by 6 cm. on each side, 
and the inguinal nodes are also enlarged, form- 
ing masses 2 by 4.5 cm. on each side. These 
masses are nodular. 

Autopsy. The body is opened by a midline 
ventral incision. There is a slight decrease in 
subcutaneous fat. The fat has a peculiar lemon 
color. 

Thorax: Thorax opened by removing the 
breast plate. Both pleural cavities show the 
presence of a considerable amount of fluid 
estimated to be approximately 50 cc. on each 
side. This fluid is amber in color. The right 
lung on palpation feels unusually firm. The 
pleural surface is smooth and rather lusterless.  }2,,. 
On section, the lungs are edematous, and a lesions were found throughout the skeleton. Thes 
considerable amount of fluid may be expressed films were taken at the same time as Figure 2, 
with a small amount of pressure. The cut sur- shortly before death. 


3. The lesions as seen in the arms. Similar 


| 
™ 
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face has a yellowish brick-red appearance, and 
numerous grayish-yellow nodules are scattered 
throughout the splenic parenchyma, and these 
render the usual markings indistinct. 

Liver: The 
weighing 450 


liver is considerably enlarged, 

grams. The capsular surface is 
smooth. On section the liver parenchyma is 


pale yellowish-brown in color, The usual pat- 


tern is indistinct. The gallbladder and biliary 
ducts are normal. 
Kidneys: The kidneys are considerably 


increased in size; together they weight & 
grams. The capsules strip with ease, leaving a 
smooth, pale, light yellowish surface. On section 
the kidney parenchyma also has this peculiar 
light yellow color. This renders the usual kidney 
markings indistinct. The pelves, ureters and 
and urinary bladder are natural. 

Head: The brain was not sectioned due to 
limitation of autopsy permit. 

Lymph Nodes: The mediastinal | 
nodes have already been described and both 
mediastinal and hilar lymph nodes are con- 


siderably enlarged, and on section have a 


brownish-yellow color. The lymph nodes in 
the groin appear brownish-red in color and are 
twice normal size. On section these nodes re 
semble greatly enlarged hemolymph nodes. The 
lymph nodes along the aorta are considerably 
enlarged, forming a partial sheath extending 


along the entire abdominal 


aorta, and the 
nodes around the bifurcation of the aorta are 
greatly enlarged, averaging 1.5 to 2 cm. in 


diameter and having a peculiar reddish-brown 
cut surface. The lymph nodes along the unde 
surface of the liver are also enlarged and on 
the 
head of the pancreas 


similar also 
the 


] l 
are enlarged and have a 


section have a appearance; 
nodes surrounding 
similar appearance. 


The mesenteric lymph nodes, however, are 
not enlarged and do not appear to be involved 
in this pathological process. The thymus gland 
Is considerably enlarged. It weighs 40 grams. 
The capsule of the gland appears thickened, and 
the organ cuts with an increased resistance, 
and appears to have a considerable amount of 


fibrous The 


marrow of the sternum, ribs and the vertebrae 


tissue in its substance. bone 
was examined, and throughout most of these 
the 


bones showed 
yellowish-brown, 


marrow patchy areas of 


and what appears to be 
almost granulomatous tissue. These areas vary 
In size from 0.5 to 1.§ to 2 cm. in diameter. 
These changes render the marrow pattern a 
mottled yellowish-brown color surrounded by 
areas of reddish hyperplastic marrow. 
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Anatomical Diagnoses. Letterer-Siwe disease, 
involving the entire reticulo-endothelial sys- 
tem; pulmonary congestion and edema; pleural 


effusion; ascites; hydropericardium. 


Comment. This case conformed in most 
details with the criteria laid down by 
Siwe, and emphasizes the importance of 
thinking of all possibilities when attempt- 
ing to make a differential diagnosis. In 
addition, we must never lose sight of the 
fact that more than one type of pathology 
can be present simultaneously in the same 
individual. 

[ am indebted to Dr. Grosvenor White, Chief of 
the Pediatric Service, St. Agnes Hospital, White 
Plains, New York, for permitting the reporting of 
this case, and to Dr. Hollis K. Russell, Pathologist, 
for permission to quote his report. 


22 East 68th St. 
New York 21, N. Y. 
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THE DOSE-TIME RELATIONSHIP FOR THE CURE 
OF SQUAMOUS CELL CARCINOMA* 


By J. ROBERT ANDREWS, M.D., 


and THOMAS O. COPPEDGE 


M.D. 
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| be MOST biological effects where both 
the dose of the agent, which is applied 
to produce the effect, and the time in which 
the agent is applied are varied a funda- 
mental principle of posology is involved. 
When the time during which the agent is 
applied is prolonged a corresponding in- 
crease in the dose is required to produce 
the same biological effect. For ionizing 
radiations and such clinical radiation effects 
as skin erythema, skin tolerance and the 
destruction of squamous cell carcinoma 
when the period of irradiation is prolonged 
beyond a single irradiation the cumulative 
effect of subsequent irradiations is never 
fully additive. In other words, for the effects 
considered, cumulation of dose is incom- 
plete when more than a single irradiation 
is given. 
Strandqvist”! 
between dose and time from a study 
treated cases of carcinoma of the skin and 
lip by the method of spot graphical analy- 
sis as had previously been employed by 
Tod* in her study of the optimal dose-time 
relationship for the cure of squamous cell 
carcinoma of the uterine cervix. The 
Strandqvist plot is a straight line on a 
double logarithmic coordinate system and 
it has the general equation of the parabola: 


induced this relationship 


y = kx" 


where & is the intercept on the vertical 
axis and 7 is the slope (ratio of vertical 
increase to horizontal increase) of the plot. 
It is the purpose of this study to deter- 
mine if this general dose-time relationship 
obtains. 

The reconstructed Strandqvist plot, as 
employed in this study, has its origin, for a 
single irradiation, at unity on the time 


* Presented in the Scientific Exhibit at the Fifty-first 
Sept. 26-29, 1950. 


of 


Annual Meeting, 


NORTH CAROLINA 


The original Strandqvist plot had 
its origin, for a single irradiation, extended 
to a fractional part of the time scale. This 
latter point is entirely arbitrary and it has 
not been adopted in this study. This change 
does not change the slope of the Str: indqy ist 
plot but it does change, slightly, the « 


scale. 


1OS€ 
equation as Strandqvist’s arbitrary, frac 
tional constant has been eliminated. The 


dose, 2,250 r, at the origin of the Strand 
qvist plot has been corrected to the dose, 
2,700 r, for a relative biological effective 
ness of unity and this has been used as one 
of the four single irradiation data for deter 
mining the point of origin of the recon 
struc ted plot. ina slope, 7 21, of the Strand 
qvist plot i Is 0.2 

If, in the sical y=kt", D, the total 
tumor dose in ¢ time, is substituted for y: 
if k is a constant equal to the single do: 
required to destroy squamous cell carci 
noma; and if ¢ is the time in days, then the 
equation may be rewritten as: 


dc SC 


If the value of &, the dose constant for 
single irradiation, can be found and if the 
exponent, 0.22, is valid, then the total dose, 
D, required to destroy squamous cell carci 
noma can be found for arbitrarily 
selected treatment time. | 
The present study shows the relation 
ships of treatment data derived from series 
of other successfully treated cases of squa 
mous cell carcinoma of the skin, uterine cer- 
vix, larynx, and lip to this dose-time equa 
tion and to the reconstructed Strandqvist 
plot as a test of the validity of this equation 
and plot; it adds other observations which 
establish the dose constant for a si 
irradiation; and it relates the 


any 


dose time 


American Roentgen Ray Society, St. Louis, Mo., 
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relationship for skin tolerance to that for 
the cure of squamous cell carcinoma. In 
the collected material analyzed the treat- 
ment factors varied between the extremes 
of low voltage, unfiltered roentgen rays 
and the gamma radiation of radium. It 1s 
necessary, therefore, to .introduce a cor 
rection factor for the quality effects, or 
the relative biological effectiveness, of the 
ditferent radiations. There seem, on the 
bases of the data available, to be wider 
variations in response to different photon 
energies in the range I tO i, kv. 
where the skin erythema effect is concerned 
than where destructive effects are con 
cerned. In the case of the former the ratios 
of the relative biological etfectiveness 
(RBE) are of the order shown in Table 1, 
a," while in the case of the latter they are 
of the order shown in Table 1, b.2?))" 

This difference is probably not related sole 
ly to the different linear ion densities re 
sulting from ionizing particles energized 
by ditferent photon energies but is probably 


also related to the effects themsely es. 


TABLE | 


REI TIVE BIOLOGICAL EFFECTIVENESS (RBI 


OF DIFFERENT PHOTON ENERGIES 


Phot rov (ky | 
hoton energy (KV. - 4 


2 [4 I 

(a) RBE for skin ery- 

thema 
(b) rBE for destructiv 

effects 

Throughout this study the ratios for the 

have been used as correction factors for the correlation of t 
collected treatment data at a relative biol al effectivene i 


unity. 


The treatment data employed in this 
study are tabulated in Table u. 

Figure 1 shows the Strandqvist plot 
(corrected for a relative biological effective 
ness of unity) with the dose-time data 
shown in columns 4 and § of Table 
spotted on the graph with code marks cor- 
responding to column 3 of Table 11. It is 
apparent that the data are grouped above 
and below the plot in a somewhat regular 
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manner. It is further apparent that the 
curative dose for a single irradiation is 
well established at about 3,200 ¥F, This 
would be the dose constant, &, in the dose- 
time equation. If the values for all the 
data plotted are reduced to terms of 
equivalent roentgens for a single irradia- 
tion by the equation: 


eq. r=D*X1 


It is found that they have a median value 
of 3,300 eq. r which is in close agreement 
with the clinically determined value of 
3,200 r for the curative dose for a single 
irradiation. Twenty-two of the 27, or 82 
per cent, of the observations lie between 
eq. r with a varia- 
tion of 6 eq. Yr, or a 20 per cent, from the 
median value, 3,300 eq. r. 


the values of 2,65 Ay 


It seems, therefore, that significance can 
be attached to the method of analysis de- 


scribed and to the Strandqvist plot with 
its slope of 0.22 and that the dose-time 
equation (where the numerical value, 3,200, 
is substituted for the dose constant): 


is valid for the cure of squamous cell 
carcinoma. 

Treatment data for the moist exudative 
reaction of the skin, as established by three 
independent investigators using fields of 
8o and go cm. and radiations of similar 
quality, are shown in Table m1 and plotted 
in Figure 2, a. 

The plot of Figure 2, a has a slope of 
.32. In Figure 2, b and c, it is plotted with 
the same point of origin as the Strandqvist 
plot and the two are shown together. The 
difference between the slopes may be signifi- 
cant and it suggests the possibility of a 
differential effect between the cure of 
squamous cell carcinoma and skin tolerance 
as the treatment period is prolonged. 

Time factors and doses for cancerocidal 
and skin tolerance irradiation are tabulated 
in Table tv. 

In summary, the concept of a constant 
dose-time relationship for the cure of 
squamous cell carcinoma and the expres- 


t 

n 
il 
1¢ 
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TABLE II 


TABULATION OF TREATMENT DATA EMPLOYED IN STUDY 


. 2 3 4 5 6 
Effect Total Dose Treatment ; 
Studied Author Code (corrected Time 
(Cure of) to RBE=1) (days) 
Squamous cell carcinoma | Paterson’? 4,500 6 
of the skin Paterson!” 6,000 28 )5 
Stetson and Schulz!® 3,420 
Stetson and Schulz!® 4,850 3 
Stetson and Schulz’? 7,200 12 4 
Tice and White 4 
del Regato® 28 ) 
del Regato* 42 
Hale and Holmes® 2 I 24 
Hale and Holmes*® 6 
Eberhard‘ 14 
Widmann® & 4 
Strandqvist”! I 
Sharp'’ 3, 3OC I 
Sharp"® 6,000 12 
Squamous cell carcinoma | Meredith"! 5,600 
of the uterine cervix Tod”! 5,400 
Tod* 760 24 
Tod*4 7,400 35 4 
Lacassagne"! 4,300 
Squamous cell carcinoma | Cutler? x 4,500 11 
ot the larynx Lenz! x 6,350 38 
Harris et x § ,000 35 
Squamous cell carcinoma | Ivey® 5,50 26 
of the lip Widmann*® 4,700 14 
Widmann”™ 6,700 2 
Howes and Rosenstein® 14 1,4 
Average for single irradiation: %.166 £ 
Median, equivalent r, column 6: 3,300 eq. I 
Range, equivalent r, column 6: 2,250-4,450 eq. 1 
82 per cent of the observations, in terms of equivalent r, fall in the range: 2,650-4, eq. r, which is a var 


from the median, 3,300 eq. r. 


sion of this relationship by the equation: 
D= 3,200 


seem valid. The value, 3,200, for the dose 
constant, &, seems to be established and 
the value, 0.22, for the exponent seems to 
be confirmed by the data analyzed in this 
study. In the practical application of the 
equation to the radiation therapy of squa- 


mous cell carcinoma, the time in which a 
given treatment series could be adminis 
tered would be determined and the total 
tumor dose necessary for the destruction 
of the tumor derived either from the graph 
or by means of the dose-time equation. 
The daily air dose required to attain this 
tumor dose could then be calculated. The 
use of this method is simple and practical 


Vo. 65, No. ¢ Cure of Squamous Cell Carcinoma 937 


000 + 
{9 4 
000 ; | 
8) 
= x 
( 
5000 
¢ 
ia) + 0.1 
Kee t Slo 
° 
3000 | 0.0 
re) 
3 
4 — 
| 2 3 4 5 (C6 4 40 50 


Kic. 1. The optimal dose-time relationship for the cure of squamous cell carcinoma. 
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TIME: Days after first irradiation 


Fic. 2. (a) The optimal dose-time relationship for the moist exudative reaction. (b) The recor 
Strandqvist plot. (c) Plot (a) with same point of origin as reconstructed Strandqvist 


TABLE IV 


rIME FACTOR AND DOSE TABLE 


Cancerocidal Irradiation Skin Tolerance Irradiation 
Days after (RBE=1) (RBE=1) 
First 
Irradiation Time factor Dose (r) Time factor D. 
10-22 3,200 £9-22 0-32 1.¢ 
Single 
irradiation 1.00 3,20¢ 
I 
2 1.27 4,05 1.42 2 
3 1.36 4.45 2 
4 1.42 4,60 1.68 ox 
5 1.48 4,75 1.78 2, ¢ 
6 5.49 4,9 1.56 2 
1.58 5,05 1.94 
1.62 5,200 2.02 
9 1.66 2.09 
10 1.69 2.16 2.9 
12 1.76 5 ,600 2.29 
14 1.81 § , 800 2.38 Sf 
16 1.86 5,95 2.45 
18 1.9! 6,100 2 
20 1.95 6,250 2.665 
25 2.04 6,55 
2.13 6,00 3-00 +,5 
35 20 7 OSC 3.13 4 
40 2.26 7 30 4,9 


| 

12) 2.38 7,605 

60 2.40 7:90 3 +74 
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IRRADIATED HUMAN PLASMA AND PHAGOCYTOSIS* 


By JIRAIR N. SARIAN, M.D. 
From the Departments of Oncology and Radiology, University of Kansas Medical School 


KANSAS CITY, KANSAS 


NITIAL observations on the physiologi- 

cal effects of roentgen rays on the human 
skin by Daniel,’ Stevens,’ Drury,’ and 
others,'® led Freund to use them thera- 
peutically for the first time in 1896 for 
hairy nevus on a four year old child. Since 
then roentgen therapy of neoplastic and 
inflammatory processes has evolved from 
an empirical to a scientific status due to 
better understanding of the biophysics 
involved. Thus, various experiments have 
been conducted to elucidate the clinically 
favorable action of roentgen rays on the 
inflammations. 

Much of the early theorizing and experi- 
mentation had as background of thought 
the lethal power of roentgen rays. It was 
assumed that roentgen rays would kill the 
bacterial agents at the site of the inflamma- 
tion. But, as MacKee*® points out, it was 
found early that large doses are necessary 
to have a lethal effect on bacteria. The 
accumulated experimental evidence (as by 
Fried,“ Lacassagne and Holweck,?®:*!* 
Wyckoff, Ellinger and Gruhn,’ Levin 
and Lominski,”’ Pugsley, Oddie and Eddy,* 
Luria,?® Lorenz and Henshaw,”’ Lea, Haines 
and Bretscher*) point to single doses of 
10,000 r or over as being lethal to bacteria 
grown on different culture media. And 
doses of such magnitude would surely be 
disastrous to the tissues and the cells of the 
host which are endeavoring to localize and 
stamp out the inflammatory process. 

Then, it was thought that roentgen 
rays enhance the healing of inflammations 
by increasing the bactericidal properties of 
the blood and of the inflammatory exu- 
dates. Fried and Heidenhain,'!*® for ex- 
ample, defended this thesis while Fraenkel 
and Nitsnjewitsch!!” and Wagner®® were 
not convinced of it. Different still were the 
views of Holzknecht and Pordes.'®:* Histo- 


pathological experiments, mainly on rab 
bits, where induced bacterial infammations 
were treated by roentgen rays, showed in 
various sections an increase in the dia 
pedesis of the white blood cells into the site 
of the inflammation. Simultaneously, there 
was a similar increase in the number of the 
macrophages and other reticulo-endothelial 
cells. These cells showed phagocytosis. 

In a general review of the subject, Do 
magk* summarized the general theories 
concerning the action of roentgen rays on 
the inflammations as follows: 

1. Increase of the number of leukocytes, 
macrophages and other reticulo-endothelial 
cells at the site of the inflammation. 

2. Destruction by roentgen rays of 
endothelial and certain reticulo-endothelial 
cells which in turn liberate enzymes which 
would interfere with the oxidative processes 
of bacteria. 

3. Stimulation of 
bodies. 

4. Stimulation of phagocytosis. 

Ever since Metchnikoff® expounded his 
theory of phagocytosis as a phase in the 


formation of anti 


struggle for existence as a phenomenon of 


great importance in the defense of the 
body against external agents, especially 
against bacteria, there have been varied, 
extensive and numerous publications about 
it. As the phagocytic property of leuko 
cytes is of prime importance in combating 
bacteria, particularly in localized inflam 
mations, there was an evident interest as 
to the study of the effect of roentgen rays 
on this phenomenon. In 1942, Rosselet and 
Sarian,*-“* attempting to elucidate the ac 
tion of the roentgen radiation on phago 
cytosis, found the following: 

1. An average threefold increase in the 
phagocytic power of leukocytes of blood 


irradiated within the dose limits of 75 r 


* This investigation was aided by a grant from the National Cancer Institute. 
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and 1§0 r. 
A rather sharp fall to the normal 
level or even below with higher doses. 
3. Softer radiation (160 kv. and 5 mm. 
Al instead of 180 kv. and 0. mm. Cu) 
gave an average fourfold increase in the 


phagocytic power of 
the range of 75 r and 15 
fall with higher doses. 


leukocy tes between 
yr, and the same 
4. This enhancement of the phagocytic 
power of leukocytes was essentially due to 
(probably both 


a change physical and 


chemical) brought about in the plasma of 


the irradiated blood. 
Now, it 


whether 


know 
would 
increase phagocytosis; whether such small 


important to 
doses smaller than so r 


seemed 


or smaller doses would injure leukocytes 
from this functional point of view; whether 
irradiation of separated plasma itself would 
enhance phagocytosis; whether there was 
a new production of antibodies; whether 
there was a stimulation of specific opsonins 
of the normal blood and 
irradiation. 


plasma through 

These are the more important 
I 

questions dealt with in this paper. 


rECHNIQUI 


In 1903 Wright and Douglas® presented 
their method of qui intitative studies on phago 
cytosis. Their aim was to measure in tern 
the effect of immune sera 
on the phagocytic power of leukocytes. Wei tch*! 


in 1908, simplified 


of ‘ ‘opsonic indi ices’ ; 


and Leishman’s tech- 
Since the work of Fenn,’ 
the extent of phagocytosis seems to be pro 


their 
niques. ’ showing that 
portional to the fortuitous collision between 
and particle, was considered better to 

further Wright’s thus: (1) 
uniform bacterial suspensions (Staphylococcus 
aureus, from a twenty-four 


cell 

alter technique 
hour virulent cul- 
ture) equivalent to 5 million bacteria per cubic 
millimeter of physiologic: il saline were used in 
all the series of experiments; 0.1 portions 
of such a suspension was measured into small 
Kahn tubes; (2) 0.1 cc. portions of a leukocy tic 
suspension (approximately 5, per cubic 
millimeter of saline) were added 


to these tubes; (3) 0.1 cc. portions of normal 


plasma were added to ie control tubes while 


the experimental tubes received equivalent 
quantities of irradiated plasma. 


Irradiated Human Plasma and Phagocytosis 


The tubes were 


941 


and incubated 
being shaken 


stoppered, sealed with 
at 37° C. for thirty 


paraffin 


minutes, 


gently. Smears were made from the content of 
each tube and, after staining with diluted 
Giemsa (1/10), the average number of bacteria 


engulfed per leukocyte 
determined by 


(phagoc 
counting the 


‘ylic power) was 
number of bac- 
terla in § 
The 
count as no phagocytosis could be 
strated in 


leukocytes visualized. 
in the 
demon- 
phagocytic 
power of an experimental sample by that of 
the control, one obtains the pe sot index. 
The phagocytic power 


consecutive 
lymphocytes were not considered 


them. Dividing the 


and the phagocytic index 


of the control ipared in each series 
with those of the experimental samples and the 
results statistically analyzed. Disrupted phago- 


counted as with 


were con 


cytes were leukox ytes Zero 
phagocy tosis. 
Irradiation Technique. (1) Normal human 


blood 1s mixed with a sterile 
the Abbott Labor: 
cent plus sodium citrate 2.2 per cent plus citric 
acid 0.8 per cent) in the ratio of 4 volumes to i$ 
amounts of this ¢ 


C.D. solution of 
2.45 per 


itories (dextrose 


[si 3 cc. itrated blood are 


measured into flat-bottomed, paraffin-coated, 


round ct dishes of 20 sq. cm. surface ex- 
posure; The factors of irradiation, unless 
were: I kv., 1§ ma., no 


filtration equiv alent to 
target-blood sur 


(inherent 
Cu), 40 cm. 


the intensity of 


filter 
mm. 


0.3 
face distance, 
radiation being 10 r per minute 
backscatter. 

Preparation of Plasma and of Suspension of 
Leukocytes. The cit blood is centrifuged 
for fifteen minutes at 2,500 r.p.m. The super- 
natant plasma is collected kept at o° C, 
The residual cellular elements of the blood are 
washed by 


(of a 


with 


rated 


saline 
collected 
process of wash- 


mixing with physiological 
equivalent to the 


This 


quantity 
plasma) and centrifuged. 


ing is repeated twice, discarding the 


super- 
natant fluid after each centrifugation. Finally, 
a suspension of the washed blood cells in 


physiological saline is obtained bringing the 
concentration of the leukocytes near to §,000 


per cubic millimeter. 


RESULTS AND DISCUSSION 
. Phagocytic studies with irradiated 
blood (Fig. 1) and plasma, derived from 
irradiated blood and mixed with non- 


results which 
Figure 2. These were 


irradiated leukocytes, gave 
are summarized in 


| 
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| 
FIG. | 
&., 


Phagocytosis in a neutrophil Phagocytosis in a neutrophil and 


in the presence of plosmo an eosinophil in the presence of 


irradiated with 50Or. norma! piasme. 


obtained with so r and too r and are com- 
parable with our previous results.*° There 
is an average threefold increase in the 
opsonic index of blood irradiated within 
the range of 50 r and 100 r. With softer 
rays (go kv., 7 ma., 2 mm. Al, 40 cm. tar- 
get-surface, 15 r/min.) the rise was slightly 
higher. Doses ranging from 15 r to sor 
enhanced the phagocytic power of the 
blood and of the plasma by 1.5 to 2.5 
times (Fig. 3). These values were statis- 
tically significant. 


Irradiating with 30 r 10 cc. amounts of 


leukocytic suspensions (in physiological 
saline) and then mixing such leukocytes 
with non-irradiated plasma, there could 
not be elicited any enhancement of phago- 
cytosis. In two series of experiments there 
was a slight drop (Fig. 3, Lao r). But these 
values were statistically non-significant. 
Thus 30 r as given to a 10 cc. leukocytic 
suspension (in physiological saline) does 


EFFECT OF X-RAYS ON PHAGOCYTOSIS 
FIG. 2 


INDEX 


OPSONIC 


50r 
DOSE 


not cause an appreciable functional injury 
to the white blood cells. 

2. Irradiated plasma enhanced the phag 
ocytic power of the normal (non-irradiated 
leukocytes to a degree slightly lower, on 
the average, than that caused by the 
plasma derived irradiated 
blood. However, statistically 
these small variations in the opsonic indices 
were statistically non-significant 
column 

Hitherto, the theoretical experi 
mental considerations have stressed the 
point of a probable liberation of antibodies, 


W hole 
analyzed, 


Table I 


EFFECT OF SMALL DOSE X-RAY 
__ON PHAGOCYTOSIS 


FIG. 3 


1-BLOOD & 30r 


2 & 30r 
3- 50r &100r 
4-Pl 50r &100r 
| Lao, -LEUKOCYTES 30r 
ra) 
«4 
o "3 
z 
a 
50r 


DOSE 


of opsonins and of enzymes by the injured 
or dead reticulo-endothelial cells, leuko 
cytes and particularly lymphoid 
cells (Opie,*® Metchnikoff,®® Jochmann, 
Jobling and Petersen,” Elvidge,’ Bisgard 
et al.1), The quartz particle blockings of the 
reticulo-endothelial demon 
strated by Elvidge, is conducive along this 
line of thought, while recent 
Craddock and Lawrence’ tends to show 
that injury (by total body irradiation) to 
lymphoid tissue causes a transient depres 
sion in the production of antibodies. On 
the other hand, Menkin* has demon- 


tissue 


System, as 


work by 


5-8 50r @ 
6-a 50r 
4) 7-a-r 50r abt 


TABLE I 


X-ray O.1 Ph. P | O] 


{or B:PI.| Pi | B:Pl| Pl x | | 
| 2.9 | 10.44 2.4/227 


Irradiated Human Plasma and Phagocytosis 943 


& 143.0 | ©1.=Opsonic Index 
BPI. = Plasma from irradiated whole blood 


Ph P o1 PhP 
xX Pil BPI] PL X 


0.44 | 2.4\22GY pi.0.6 | 1.75 |1.74 O 
N (20.61 19. Stored 718.57 418.4 | 
28 l27 L | 
50r |3.1/25| 4.1 3.0/39]125 1.46] Stored, 210.08] 
2.4 [23 
lOOr (2.91/34) 128}, | | 3.9 Stored, HCE: 718.6 | 
JE colt! 4.8.1 8419.9. care 
1 0.76 | 3 0.44) 
Softer 4.1 |3.8/51.4 47.0] N Heated |42.3/39.0/ 0.75 |3.6/38.5|36.7|_N_| 
rays | {42.3 | Plasma | | | 38.3} 
0.45 
149.6) N 
a 


Ph. P. = Phagocytic Power 
Pl.=Irradiated Plasma 


N= Difference is statistically non-significant 
Softer rays =90 KV.- 7mMA-2mmAl- 40cm. (15r/min.) 


strated that the injured tissues liberate 

tosis promoting factor, probably 
protein nature. Elvidge® thinks op- 
sonins should be definite chemical oak 
stances, being produced by the reticulo- 
endothelial cells. In contrast to his views, 
the results of this series of exper! iments 
point to the fact that opsonins can be 
produced also in the plasma by irradiation, 
and this in the absence of all cellular cai, 
ments. Perhaps this is simply a stimulation, 
or an activation by photons of the already 
existing antibodies or opsonins of the 


normal plasma. The results of further 


experiments, under differently controlled 
factors, tend to favor this hypothesis. 

Phagocytosis of Escherichia colt (§ 
million per cu. mm. of physiological saline, 
from a twenty-four hour culture), com- 
pared to that of Staphylococcus aureus, 
indicates a lower level of opsonin specific 
for the first, as is revealed in the phagocytic 


4 
TABLE 
ERENT DOSES AND FLUID MEDIA 
S!-sTap 
STAPH 
° 
Qa 
re) 
x 
a 
Or SOr Te OOr 10 
8 8 PL B-PL 


power of the control group (Table m). In 
other words, the average number of E. 
coli engulfed per leukocyte in the presence 
of normal plasma is about 80 per cent of 
that of staphylococci. But the opsonic 
indices for both groups are of the same 
magnitude, the slight variations being 
statistically non-significant (Fig. 4). There- 
fore, the inference is that irradiation of 
blood and of plasma activates opsonins 


4. COMPARISON BETWEEN PHAGOCYTOSIS OF E.COLI 
AND STAPHYLOCOCCUS AUREUS | 


| 
4 
uw 
--— 
5 
> 
ro) 8 
| 
uM 
Or 50r 100r 


DOSE 


specific to the bacterial antigen. This 
activation, due to a given quality and 
quantity of photons, is proportional to the 
original specific opsonins found in the 
normal plasma. This explains the equiva- 
lent rise in the opsonic indices of the blood 
or of the plasma in the phagocytosis of 
both E. coli and of Staphylococcus aureus. 

If the specific antibodies are produced 
by the normal or injured cellular elements 
of the vascular system or of the tissues 


\ N 

ly 
| 
| 

) 

n 
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(Metchnikoff,** Opie,*® Elvidge,’?’ Menkin,* 
Glenn’), then the explanation of the rise 
of opsonic index of plasma irradiated with 
rather small doses and the specificity of 
such a rise should be sought in a chemical 
and a physical change. The work of Mudd 
et al.*88 may explain partially the mech- 
anism of such an activation of phagocy- 
tosis as induced by irradiated plasma. They 
think that bacteria or particles are en- 
veloped by a layer of serum proteins, be- 
coming thus more easily engulfable. In 
immune animals and sera, the phagocytosis 
is favored by specific chemical combina- 
tion, or the superficial deposition of the 
antibody proteins on the antigenic par- 
ticles. They presume that these antibody 
proteins are either the altered globulin or 
one of its fractions and that such intensifi- 
cation of phagocytosis can be obtained by 
sensitizing phagocytes to the specific im- 
mune serum or to one of its globulin frac- 
tions. But would such a small dose as 50 
r be potent enough to bring on such a 
chemical change in the serum globulin? 
Even if so, there is reason enough to be 
cautious in thinking that such a change 
cannot be but minimal. At best we may 
theorize that photons of such magnitude 
and energy level are potent enough to 
cause an alteration and a rearrangement 
of the distribution of the electrons over the 
entire molecular structure of the plasma 
proteins. But this pertains to quantum 
mechanics. 

Another hypothetical explanation is that 
irradiation with small doses would favor 
phagocytosis by increasing the interfacial 
tension of the particle-suspending medium 
and by lowering the phagocyte interfacial 
tension. Such a hypothesis would rest on 
the general theoretical considerations con- 
cerning the mechanism of phagocytosis as 
advanced by Fenn’? and Ponder and 
supported by Mudd et a/.** To induce such 
a physical change in the plasma would 
perhaps involve pH changes based on 
alteration of acid-base balance. Clinical 
and experimental evidence points toward 
a slight elevation of pH of the body fluids 
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after irradiation (Soricelli,‘® Panzironi and 
Barbieri*®). This rise is soon compensated. 
Even if there could be elicited a stable rise 
of pH by roentgen irradiation of blood or 
of plasma, the work of Evans,* of Fenn! 
and of Menkin*:* indicates the neutrality 
range as being optimal for phagocytosis. 
According to Mudd ef a/.,°* the pH may 
determine to a certain degree the adsorp 
tion of opsonin-like substances on the 
particles to be engulfed. 

Also, it may be that irradiation increases 
the ionized calcium in the plasma. Further 
experiments are being conducted to ascer 
tain the validity of this hypothesis. Kanai 
indicates that 0.02 per cent CaCl 
timal for phagocytosis. 


IS op 


In closing this discussion, it should be 
brought out that phagocytosis is an in 
herent functional characteristic of the 
reticulo-endothelial cells. Phagocytosis by 
these cells may take place in the absence 
of serum or of opsonins, as has been shown 
by Metchnikoff originally and by others 
subsequently (Wright and Men 
kin,*! Sherwood ef But specific op 
sonins, found in the fluid part of blood and 
of tissues, greatly enhance this inherent 
functional property of the various phago 
cytes of the body. 


SUMMARY 


Small doses of roentgen rays, ranging 
from 15 r to 100 r, cause a significant rise 
in the opsonic indices of normal human 
blood. The injurious effect of 30 r on 
leukocytes, although small enough to fall 
within the range of experimental error, is 
vet demonstrable functionally. Irradiating 
plasma previously separated from normal 
human blood enhanced phagocytosis to 
a degree slightly less than that attained by 
using plasma derived from whole blood 
irradiated with the same dose. Comparison 
as to phagocytosis of Escherichia coli and 
Staphylococcus aureus indicates that ir 
radiation either produces, or more probabl) 
activates, the specific opsonins of the 
normal plasma. Thus convalescent or im 
mune sera (both thera 


could be used 


le 


Vol 


peutically and prophylactically) more ad- 


vantageously by irradiating them with 


optimal doses of roentgen rays. Such 


irradiated specific sera could 


be of par- 


ticular value in the control of certain virus 


diseases, for example neurotropic polio 


myelitis. 


University of Kansas 
Medical Center 
Kansas City 3, Kansas 
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HE depth dose distributions obtained 

with the multifield techniques applied 
in therapy with the betatron approach the 
dose distributions that would be obtained 
if rotational therapy methods were em- 
ployed. However, considerations of the 
greater uniformity of each daily dose dis- 
tribution, together with possibly greater 
ease in daily alignment of the patient in 
certain cases, caused us to investigate 
physically what advantages might be ex- 
pected in the application of rotational 
techniques to betatron Much 
work has been done at lower energies (2 
kv. to 2 mev.) with rotational methods and 


therapy. 


the advantages and disadvantages at these 
energies are well 

On a physical basis certain differences 
would be expected at betatron energies. 
The relatively greater depth dose and 
lower skin dose characteristic of the single 
field distribution obtained with the beta- 
tron would be expected to yield a more 
favorable ratio of dose in the region to be 
treated to that in the surrounding healthy 
region, with a steeper dosage gradient on 
the periphery of the lesion. The lack of side 
scatter at betatron energies also contrib- 
utes to the steepness of this dosage gradient. 
This lack ot scatter also permits a compre- 
mathematical treatment 
yields predicted distributions in FOC id agree- 
ment with those experimentally 
mined. Another physical difference is that 


hensive which 


aeter- 


at betatron energies absorption in bone is 
only negligibly greater than that in tissue, 
as contrasted with greatly different ab- 
sorption in these two media at 200 kv. The 
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effective absorption of the roentgen rays 
betatron corresponds to 
that of homogeneous roentgen rays of about 
8 mev. energy. Comparison of absorption 
coeficients at this energy for bone and 
tissue, together with considerations of the 
effect of the range of the secondary elec- 


from a 24 mev. 


trons on the localization of energy dissipa- 
tion, indicates that the relative dose in 
bone must be less than 5 per cent greater 
than that in surrounding tissue. For this 
reason, the presence of bone is not an 
important factor in the choice of fields. 

If, however, because of depth considera- 
tions it is desired not to irradiate at certain 
azimuths in a rotational treatment, this 1s 
easily effected. The full yield of the beta- 
tron can be turned off and on in less than a 
second by switching the injection voltage. 
If this switching is controlled by a sector 
disc mounted on the rotating platform, the 
irradiation of the patient will occur at 
precisely the desired azimuths. 


MATHEMATICAL FORMULATION 


It is desirable to be able to calculate the 
resultant dose distribution to be obtained 
with rotation under given conditions of 
field size, skin target distanc Magni- 
tude of scatter has prevented the develop- 
ment of a simple satisfactory equation at 
The equation 
presented here has been dev eloped for the 
case of a cylindrical body, although it is 
applicable to all shapes. 

In Figure 1 a cylindrical body of radius R 
is shown in the path of a well defined 
roentgen-raj 


lower energies (2 kv. 


beam emanating from the 


* From the Depart: ent of Radiology, University of | ois 4 ollege ot Medicine, Chicago, | 

t Excerpt from paper presented before The Sixth International Congress of Radiology, Lond n, J , entitled “Physical 
Measurements with the University of Illinois Medical Betatron.” 

} This investigation was supported in part by a research grant fron the National Institute of Health, P c Health Service, and the 


American Cancer Society. 
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le 


Fic. 1. Cylindrical rotating body exposed to collimated beam of roentgen rays or electrons. 


target 7. In terms of the radius 7; of the 
roentgen-ray field at the body, the target- 
skin distance S, and the effective absorp- 
tion coefficients w and us, the resultant 
dose at any distance 7; from the axis of 
rotation of the body is given by the ex- 
pression: 


2 

i (S+ ) 
0 (S+RFr; cos 6)? 


ri cos 6) _ p—ug(RF ri cos 0 0. (1) 


where the limits of integration are defined 
as 


a 
| 
| 


3cm. diameter field 
24 Mev X-rays 


Percentage Dose 


T T 
6 8 10 12 14 16 18 20 
Depth in woter (cm.) 


A 


(SHR 
( sin }+4, 


in which ¢=tan~ r,;/S. Equation (1) is the 
sum of two integrals. Integration with the 
(—) sign alternative yields all dose contri- 
butions in quadrants 1 and tv of the body 
in Figure 1, while integration with the (+) 
sign applies to quadrants 11 and 11 of the 
body. In the derivation, the isodose sur- 
faces are assumed to be flat and the single 
field depth dose distribution has _ been 
represented as the difference of two expo- 
nentials.?* The effect of scattering on the 


Range in woter (cm) 


B 


Fic. 2. (4) Single field dose distribution of roentgen rays with a surface to target distance of 96 cm. p is th 
effective absorption coefficient for the primary roentgen rays and includes scattering; us is the effective 
absorption coefficient for the secondary (electron) radiation. (B) Single field dose distributions produced 


by electron beams of indicated primary energies. 
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single field depth dose distribution is in 
cluded in the effective absorption coefficient 
u for the absorption of the primary roent- 
gen water, and in the absorption 
coefficient ps for electron) 
radiation. The magnitude of the coeff 
cients w and us varies with energy and also 


rays in 


the secondary 


with field size because of scattering loss. 
Analysis of Braestrup'’s data! at 250 kv. 
with a field 5 cm. in diameter viel ls values 


of w=.11$cm.— and ws = 2.77 while at 
24 mev. with a 3 cm. diameter field 
p= .022 and ws =.78 cm.~! as shown in 


Figure 22. 
veniently i in series form which permits inte 
gration. Substitution of any given condi- 
tions in the final expression then yields the 
relative dose as a function of the 
r; from the center of rotation. 
of distributions calculated 
are given in 


The integrands expand con- 


distance 
Examples 


the solid 
and 
distributions for a 24 


curve graphs in 


Figure 4. Graphs (a) b) display the 
calculated 
roentgen-ray beam 


mev. 

in diameter inc! 

dent on two cylindrical bodies of different 
radii. The expression (1) can be extended to 
irregularly shaped sections by making R 
(and consequently ‘) a function of @, or 
by superimposing cylindrical calculations. 
Examples of such 


34cm. 


ipplications to various 
sections of the human body are contained 
in Part II of this report. 

Although our external electron beam is 


not used as yet for human therapy’, it was 
of interest to calculate the resultant dis 
tribution to be obtained with it on a ro- 
tating body. A markedly different single 
field dose distribution from that produced 
by roentgen rays is obtained with the free 
electron beam which has 
been extracted from betatron. The 
general method of extraction is the same 
as that developed ‘by Skaggs ef a/. }°" The 
experimental dose distributions obtained 
with free electrons in water with a 9 cm. 
diameter field are shown in Figure 28. The 
ionization increases slightly into a certain 
depth, beyond which it falls off rapidly, the 


hom« 


our 


* Footnote added in proo!: Human therapy with the electron 
beam has recently been started. 
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allel to diameter 


.4 mev. ¢ 


Fic. 3. Film exposed par 


9 cm. 


electron beam of 1 nergy. 


range being determined by both the energy 
and field diameter. The data shown in 
Figure 2B were obtained with a miniature 
ion chamber manipulated in a_ water 
The details of this phantom, 
remote control mechanism, and amplifier 
have been described earlier.”:*> Beyond the 
range of the electrons, the residual dose 
due to absorption of the bremsstrahlung 
produced by the primary electrons is 
approximately 1 per cent of maximum. It 
has been established that the density of 
photographic film has a reproducible and 
linear response when exposed to roentgen 
\ energies. Depth dose dis- 
tributions obtained with films in pressd- 
wood phantoms exposed to the electron 
beam agreed closely (within 1 mm. of the 
extrapolated range) with the ion chamber 
data. Figure 3 displays a typical film ex- 
posed parallel to the g cm. diameter elec- 
tron beam of 18.4 mev. energy. 

The energies indicated in Figure 2B were 
obtained with threshold measurements with 
a roentgen-ray tube in place of the elec- 
tron tube and thus are not direct measure- 


phancom. 


rays of these 
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ments of the energy of the electrons. The 
extrapolated ranges are in approximate 
agreement with theory.’ With a 3 cm. 
diameter field the 85 per cent ranges were 
10 mm. less than those obtained with the 
larger field. This strong dependence on 
field size is entirely due to scattering and 
is much greater than that for roentgen 
rays of this energy. The solid curve in 
graph (c) of Figure 4 represents a calcula- 
tion employing expression (1) for the resul- 
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cated energies. The electron beam was 
collimated with a series of lucite rings. 
The films were developed according to the 
procedures established to insure reproduc! 
ble and linear density response and then 
densitometered at 5 mm. intervals along 
their diameters. The results are shown in 
the experimental points in Figure 4. In (a 
and (b) the agreement is reasonably good 
because the sharp lateral definition of the 
roentgen-ray beam with minimal side 


(a) 


(c) 


Fic. 4. Calculated and experimental dose distributions in rotating cylindrical phantoms 
exposed to roentgen-ray and electron beams 3 cm. in diameter. 


tant depth dose distribution produced in a 
rotating cylindrical body exposed to a 3 
cm. diameter electron beam of 18.4 mev. 
primary energy. The absorption coeffi- 
cients in the equation were adjusted to fit 
the single field distribution experimentaly 
determined for the 3 cm. diameter electron 
beam. 


EXPERIMENTAL RESULTS 
Experimental comparison was obtained 
by exposing rotating laminated cylinders of 

pressdwood loaded with Eastman indus- 


trial type A film to roentgen-ray and elec- 
tron beams 3 cm. in diameter at the indi- 


scatter permits the strictly geometrical 
description contained in expression (1). The 
deviations in the central region are pri 
marily due to the steep dosage gradients 
along the geometrical edge of the single 
field distributions® which do not satisfy 
the assumption of perfectly flat isodose sur- 
faces employed in the derivation of expres- 
sion (1). In graph (c) a marked deviation 
from the geometrical calculation occurs 
because of the magnitude of scattering 
associated with the electron beam. 

This comparison indicates that as far as 
high energy roentgen rays are concerned, 
the use of expression (1) will permit the 
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reasonably accurate prediction of the re 
sultant dose distribution to be obtained in 
various sections of the human body rotated 
in the betatron beam. This expression (1 
should be applicable with any high energy 
assuming minimal side 


roentgen rays, 


scatter and reasonably flat isodose sur 
faces. 

of the dis 
tributions to be obtained in various regions 


Calculations have been made 


of the human body, and Part II will contain 
a comparison of these with experimental 
distributions obtained with films inserted 


in a phantom body. 


SUMMARY 

Considerations have been presented on 
the effect of physi al factors on the use of 
rotational therapy with roentgen rays at 
betatron energies. A general mathematical 
expression is derived which permits the 
accurate calculation of resultant dose dis 
tributions produced in rotating bodies. 
This equation is applied to the particular 
case of cylindrical bodies for both high 
roentgen rays and electrons. Ex 
perimental 


energy 
distributions cylindrical 
phantoms demonstrate its validity applied 
to high energy roentgen rays. These mathe 
matical and experimental techniques con 
stitute the basis of an investigation of dose 
distributions in various pertinent regions 
of the human body. 
University of Illinois 
Colleg of Medicin 

§ South Wood St. 


Chicago 12, Illinois 
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THE MEDICAL USE OF 


YINCE the introduction into 
medicine of the artificially 
radioactiy isotopes in 


clinical 
produced 


hese 


1935, sub 
stances have come into widespread use in 
the medical and biological fields. From the 
therapeutic standpoint, they have led to 
the satisfactory control of polycythemia 
vera and have gained favor as the treat 
ment of choice in certain carcinomas of 
the thyroid, and constitute perhaps the best 
therapy in chronic leukemia and hyperthy 
roidism. A broader use of the radioactive 
isotopes, however, has been in the study 
and diagnosis of normal and pathological 
states. 
Between the fundamental investigator 
and the clinician stand the clinical investi 
gators. Here the results obtained by the 
former are explored in clinical medicine and 
it is here that the greatest advances in the 
medical use of radioactive isotopes have 
been made. Several examples of their great 
value in diagnosis may be briefly cited. De- 
termination of the total red cell volume and 
blood volume by means of labelled red cells 
constitutes the accurate 


method yet devised. The technique now in 


perhaps most 
use is that of Hevesy and Zerahn as modi 
fied in this country. P*® is incorporated into 
the patient’s own red cells and the dilution 
of a known quantity of the labelled red cells 
is subsequently determined in the subject. 
This method for the determination of the 
blood volume has proved to be of consider 
able value in the study of anemia, poly 
cythemia, leukemia and pulmonary tuber- 
culosis, and has been of particular value to 
surgeons in assaying the preoperative and 
postoperative condition blood volume and 
in determining blood loss in surgery. 

A second example is the use of radio 
active iodine for the determination of thy 
roid function. Also of particular value and 


R A L 


RADIOACTIVE ISOTOPES 


interest to the radi logist is the detection of 
aberrant thyroid tissue, particularly in the 
thorax. For the measurement of thyroid 
function, either an oral or intravenous dose 
of radioactive iodine is given. The amount 
of radioactive iodine taken up in the gland 
in twenty-four to forty-eight hours, and the 
amount excreted in the urine, are measured, 
either W ith the conventional Geiger-Miiller 
tube or by the of the scintillation 
counter. The latter is perhaps one of the 


use 


most striking advances in instrumentation 
in recent years, for it is much more sensitive 
than the Geiger-Miller tube for the meas- 
urement of gamma rays and therefore per- 
mits the utilization of smaller and much 
safer quantities of gamma-emitting radio- 
radioiodine 
and radioiron in in vivo studies. In general, 


active isotopes, particularly 

investigations with radioactive iodine for 
the measurement of the state of thyroid 
function have proved to be of at least equal 
value to the measurement of basal meta- 
bolic rate, and have usually correlated well 
with the measurement of protein bound 
iodine. Radioactive iodine has proved to be 
a very satisfactory means of therapy for 
hyperthyroidism, although the long term 
results are still to be evaluated. With regard 
to carcinoma of the thyroid, unfortunately 
only a small percentage of these tumors 
take iodine initially; however, it has been 
demonstrated that thyroidec- 
tomy, which may be either surgical or with 


following 


radioactive iodine, the metastases may be 
induced to take up radioactive iodine and 
thus be irradiated therapeutically. Here 
again, however, the long term results are 
still to be evaluated. 

A third example is the measurement of 
rate of red cell production utilizing iron $9. 
This may be considered a bone marrow 
function test since the rate of disappearance 
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of labelled iron from the plasma and its in- 
corporation into newly formed red blood 
cells is a measure of the rate of production 
of red blood cells. In addition to measuring 
the rate of red blood cell production, by 
applying the im vivo scintillation counter 
technique, one can demonstrate the move- 
ment of iron through the body from the 
plasma to the bone marrow and into the 
cells and also demonstrate sites of ac- 
cumulation such as the liver or of extra- 
medullary hematopoiesis, such as the 
spleen. This test is proving to be of con- 
siderable value in the study and diagnosis 
of certain hematological disorders. 

Another example of the power of the 
isotopic technique is the new understand- 
ing of the anemia of neoplasms, resulting 
from studies with Fe®® and C™.*+ These 
studies have shown that this anemia is 
often due to red cells having an abnormally 
short duration of life, and not to a failure 
of red cell production or a myelophthisic 
type of anemia. With Fe°® the rate of red 
cell production can be measured, and with 
C™ labeled glycine the life duration of the 
red cell can be determined. In neoplastic 

* Studies on the anemia of neoplastic disease. Berlin, N. I 
Lawrence, J. H., and Lee, H. C. Science (in press). 

+ Plasma and red cell iron turnover in normal subjects and in 
patients having various hematopoietic disorders. Huff, R. L., 


Hennessy, T. G., Austin, R. E., Garcia, J. G., Roberts, B. M., 
and Lawrence, J. H. 7. Clin. Investigation, 1950, 29, 1041-1 


disease red cell production may be normal 
or increased, but red cell life duration is 
decreased, resulting in anemia in spite of 
normal or increased red cell production. 

One may also mention briefly studies of 
sodium retention in congestive heart fail 
ure, and the diagnosis of brain tumors with 
radio-iodofluorescein, as applications to in 
vestigative work with the radioactive iso 
topes. 

It should be pointed out that while the 
use of radioactive isotopes in clinical medi 
cine has greatly improved our diagnoses in 
certain fields and our understanding in cer 
tain other diseases, the studies utilizing 
these isotopes by the biochemists, physiolo 
gists and pharmacologists are providing us 
with more knowledge of the metaboli 
pathways and the reaction rates of funda 
mental body processes. It is hoped that 
such studies in these basic sciences will be 
applied to diagnostic and clinical medicine. 
In time, these basic investigations should 
lead to a clearer understanding of normal 
body functions and subsequently to a 
better comprehension of the nature and 
treatment of pathologic states. 


Joun H. Lawrence, M.D. 
Donner Laboratory 


University of California 
Berkeley 4, Calif. 
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FRANCIS CARTER WOOD 
1869-1951 


CARTER WOOD was born 
to Henry Raynor and Annie Carter 
Wood, in Columbus, Ohio, on Decem- 
ber 30, 
Yale, must have been a rigidly exacting 
man, for when it became time to select a 
college for his son he advised Ohio State 


1869. The father, a graduate of 


University, where he thought the boy could 
best receive a sound scholastic training. 
His own alma mater, he feared, might pre- 
sent distractions that would deflect the 
youth from the course laid down for him. 
So the young Francis was sent to the 
University of his father’s choice, from 
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which he was graduated with the degree of 
B.S. in 1891. Medical tradition was strong 
in the family, for his grandfather was Dr. 
Francis Carter, of Dublin, Ireland, and 
later of Columbus, founder of Starling 
Medical College in the latter city, now a 
part of Ohio State University. The young 
graduate accordingly entered the College of 
Physicians and Surgeons (Columbia Uni- 
versity, New York), and received his M.D. 
in 1894. After having served an internship 
(1894~—1896) at St. Luke’s Hospital, in New 
York, he went abroad for study in Berlin 
and Vienna. Upon his return he was ap- 
pointed Pathologist to St. Luke’s in 1897, 
and became successively Attending Physi- 
cian (1909-1938), Director of the Patho- 
logical Laboratory (1910), Director of the 
Radiotherapeutic Department (1921), and 
Consulting Physician (1938). 

From 1896 to 1898 he was Assistant in 
Clinical Pathology at the College of Physi- 
cians and Surgeons (Columbia University) 
under Dr. T. Mitchell Prudden, the Profes- 
sor of Pathology, whom he held ever after- 
ward in high and affectionate regard. He 
was advanced to the rank of Instructor 
(1898-1904), then to that of Adjunct Pro- 
fessor (1904-1906), and finally became 
Professor and Director of his Department 
(1906-1912). In the latter year this was 
merged with the Department of Medicine. 

Just at this time George Crocker, a 
western railway magnate whose interest in 
cancer had been aroused by the death of 
his wife from that disease, left to Columbia 
University a fund of $1,600,000 for its ex- 
perimental investigation. Because of his 
wide knowledge of tumor pathology and his 
ability as an executive, Dr. Wood was 
chosen to direct the work of the newly es- 
tablished George Crocker Special Re- 
search Fund. Eminently practical, he 
caused to be erected a mere brick shell, 
whose rooms were separated by simple 
wooden partitions. Thus a room could be 
divided, two rooms thrown into one, or any 
other changes made as the need arose at 
little expense and virtually at a moment’s 
notice. Situated at the corner of Amster- 
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dam Avenue and West 116th Street, and 
known to Columbia students as_ the 
“Canker Fund,” because from a_ purely 
aesthetic standpoint it was certainly an 
eyesore until mercifully covered later by 
ivy, the laboratory was subsequently called 
the Institute of Cancer Research. In 1936 
its activities were transferred to the medi 
cal school, at 630 West 168th Street, where 
it became the Department of Cancer Re 
search. 

No, the little brick structure was not 
beautiful, but Dr. Wood was planning for 
expedience, not beauty, and he was often 
complimented on_ his 
building as he did. 

One of his first acts as Director was to 
inquire of EF. B. Wilson, Columbia’s great 
cytologist, why normal cells divide, for he 
thought that if this were known a valuable 
clue to the incessant division of the cancer 
cell would have been provided. “‘Alas, 
young man,” was the old gentleman’s reply, 
“af you had asked me that question twenty 
years ago I would have given you a prompt 
and definite reply. Now I must confess that 
I do not know.” 

Dr. Wood continued to preside over the 
investigations of the laboratory until his 
retirement in 1940 as Director Emeritus of 
the Institute of Cancer Research. With his 
practical mind he was always less inter 
ested in academic animal experimentation 
than in the treatment of cancer with roent 
gen rays and radium, and it is no exaggera 
tion to say that he was one of the world’s 
great pioneers in this difficult branch of 
medicine. Deeply impressed by the urgent 
need for early diagnosis if treatment of an) 
sort, whether with surgery or with radia 
tion, were to be successful, he engaged ac 
tively in the educational campaign of the 
American Society for the Control of Can 
cer. True, its efforts were often accused of 
exciting a morbid fear of the disease that 
the hypercritical were pleased to call “‘can- 
cerophobia’’; but, as a student of the present 
writer once trenchantly remarked, cancero 
phobia never metastasizes. 

In 1925 Tufts, and in 1931 Ohio State 
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University, conferred on Dr. Wood the 
honorary degree of D.Sc. But acknowledg- 


ment of his contributions to the study of 


cancer was not limited to his own country. 
Other laurels included membership in the 
Belgian Order of the Crown and the Legion 
of Honor (France), honorary membership 
in the Radiological Society of the Scandi- 
navian Countries, as well as the Vice 
Presidency of the International 
against Cancer. In 1944, when he had com- 
pleted fifty years of continuous and loyal 


Union 


service to St. Luke’s Hospital, a group of 


friends marked the occasion by having his 
portrait done for presentation to the Hos- 
pital. 

Dr. Wood had been a member of the 
Radiological Society of North America 
since 1928 and was President of that or- 
ganization in 1931-1932. In 1939 he de- 
livered the Carman Lecture before the 
Radiological Society and was awarded the 
Gold Medal of the Society. 

As Treasurer for the 
alumni association of his medical school he 


many years of 
guarded its funds jealously, resisting all 
suggestions that they be spent for this, 
that, or the other purpose, and investing 
them so wisely that when he relinquished 
his responsible office he had accumulated 


enough to endow the Delafield Chair of 


Pathology. 

Dr. Wood was the author of “Clinical 
Diagnosis” (1899); ““Chemical and Micro- 
“Cancer: Na- 
ture, Diagnosis, and Cure (1923), a popular 
handbook; Delafield and Prudden’s ““Text- 
Book of Pathology” (16th edition, 1935); 


scopical Diagnosis” (190$)>5 


and numerous monographs on his specialty. 
In order that his writing might be perfectly 
clear he used to read his work to Mrs. 
Wood, confident that it was so if someone 
without medical training could understand 
it. 

From 1930 until his retirement he edited 
the American ‘fournal of Cancer, and never 
were editorial duties more faithfully carried 
out. Far into the night, and on Saturday 
afternoons and Sundays, he would sit in the 
laboratory poring over manuscripts, or 
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minutely checking abstracts by reference 
to the original articles whenever he had 
reason to suspect inaccuracies. It was his 
wish that the abstracts should be either 
critical or tone rather 
many are. 
This led in certain quarters to the com- 


commendatory in 
than entirely colorless, as so 


plaint that some were too savage, but most 
readers of the Yournal were glad to have 
authoritative opinions on what they had 
been reading, and hastened to tell him so. 
For all this laborious work Dr. Wood was 
rew arded W ith tree copies of the Fournal! 
Since retirement all his energies had been 
devoted to the compilation of an atlas of 
tumor pathology, consisting of some 1,500 
photomicrographs, the largest collection of 
its kind, together with explanatory text. 
Fortunately the work had advanced to a 
point where others can take up the torch 
and complete the volume for publication. 
Well, this was the investigator. Now 
what of the man himself? His salient char- 
acteristics were geniality and tolerance, and 
under his benign sway the laboratory over 
which he presided so gracefully was an in- 
formal and a happy place indeed. A few 
days after the present writer had been ap- 
pointed to a pr sition there he heard its Di- 
rector singing sotto voce in an adjoining 
room: ‘“‘Lead, kindly Light, amid th’en- 
circling—where in Hell is that cedar oil 
bottle?’ And not long afterward the chem- 
ist, busily employed in making a chart of 
intricate formulas, was 
softly whistling over his task a popular song 
of the day: “Any little girl that’s a nice 
little girl is the right little girl for me.”’ The 
association struck the new and still appre- 


some chemical 


hensive arrival as absurdly incongruous. 
“Come, now,” he said to himself, “‘these 
highly placed men really can’t be so austere 
as you were afraid they would be.” 

No member of the little group was ever 
asked what sort of an experiment he was 
engaged in or when his results would be 
ready for publication, if ever. Dr. Wood’s 
prescript for running a laboratory, as he 
himself said, was to appoint good men and 
then leave them alone, and he was fond of 
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recalling a homely old saying of his 


father’s: “If you want a hen to lay an egg, 
don’t keep chasing her around the barn- 
yard.” 


No doubt it was the Irish in him, in- 
herited from a mother who _ bewitched 
everyone she met with her enchanting air, 
that was responsible for his infinite charm 
and his engaging sense of humor. Here is 
but one example of the latter. As in all 
laboratories where animals are housed, un- 
ceasing war had to be waged against ver- 
min, and members of the staff were in con- 
stant fear that they might carry some of the 
pests home on their clothing. But Dr. 
Wood ruled that these bedbugs belonged to 
the University, and must on no account be 
removed from the premises. 

Sometimes his humor had a bite to it 
that was more or less sharp as the occasion 
seemed to demand. Thus he said of a con- 
temporary that X had a personality like an 
ax. Or in milder vein: At the annual meet- 
ing of a medical society the secretary was 
instructed to write a letter of condolence to 
the widow of a member who had died earlier 
in the year. Dr. Wood thought this very 
silly, and lost no time in saying so. The man 
had been dead for six months, he objected, 
and the widow had recovered and no doubt 
was already looking around for another 
husband. 

In his earlier years he was an enthusiastic 
tennis player and fencer, later an equally 
enthusiastic golfer. Another interest 
photography, which he employed as a 
pastime and also as a tool in his work. His 
superb photomicrographs were the envy 
and despair of all who had ever wrestled 
with this exacting technique. Here, as else- 
where, his patience was inexhaustible and 
he used to spend hours in photographing a 
difficult slide, never content until at last 
the result could pass his rigid criticism. He 
was fond of music, too, though as listener 
rather than performer. The present writer 
once encountered him at a piano recital by 
the late Harold Bauer, and as we left the 
concert hall together Dr. Wood ” said: 
“Brother Bauer has hands like hams, but 
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when they come down on that piano 
they bring out the most wonderful music.” 
He could appreciate to the full the magic of 
that great master of the keyboard. 

In 1901 he was married to Miss Edith 
Warren Sterling, of Orange, New 
and the union was a happy one in every 
respect. His home life was ideal, for he was 
devoted to his family and they to him. On 
Sundays or holidays he was often accom 
panied to the laboratory by a train of little 
Woods, along 
behind the older and all trying to keep up 
with a six-foot father. When they had at 
tained a suitable age he delighted to teach 
them tennis and colf, and many were thx 
happy games that he played with them and 
their young friends. 
how many children he had, he re 
“Well, when I was home at lunch 
there were five.” 

With some exceptions, Dr. Wood en 
joved excellent health throughout his adult 
life. He passed through all the infectious 
diseases of childhood, and when these kept 
him away from school he was taught at 
home by his mother. Here she read him the 
best literature, insofar as it was suited to his 
tender years, and her faultless taste must 
have been a potent factor in shaping his 
love for good books. In young m: aie xd he 
survived a really dangerous attack of 
diphtheria, and twice suffered respiratory 
infections after the age of sixty. A fracture 
about the shoulder joint sustained in a 
taxicab accident many years before that, 
and another of the hip, caused by a fall in 
1947, complete the account of his disabili 
ties. 

But as he approached his seventy-fifth 
year he was wont to say that he was suffer 
ing from an incurable disease: old age. To- 
ward his eightieth, the heart that had 
served him so long and so well began to tire 
and when, on january third, sud 
denly showed signs of refusing its office en 
tirely he was taken to the Englewood Hos 
pital. Two days after admission, as a nurse 
brought the nightly medication to his bed 
side he looked up at her and said: “It 
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Asked on one occasion 
‘plied 


time 


it 
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won’t work this time.’ It was one last flash 
of the skepticism that had colored his 
whole scientific career. But he had a deeply 
spiritual side, too, this remarkable man. 
While VEC at home shortly before the end, 
realizing that for him the scene was draw- 
ing to a close, he said to a member of the 


family: “I wish I could see further.”” Asked 


if his eyesight was failing he answered: “Oh, 
no, not that,” and went on to explain that 
he had been speaking in parables; what he 
really meant was that he wished he could 
understand more. 

On the night of Friday, January fifth 
the phrase is Kipling’s) 


‘ 


“his spirit received 
permission.” 

After the cremation a memorial service 
was held at St. Paul’s Protestant Episcopal 
Church, in Englewood, New Jersey, and an 
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other at St. Luke’s Hospital, in New York. 

Mrs. Wood preceded him in death in the 
vear 1944, but their five children survive: 
Eleanor Carter (Mrs. Mark H. Wiseman, 
of New York); Edith Sterling (Mrs. 
Aubrey Pershouse, of Engle wood): Mary 
Lydia (Mrs. Dexter B. Peck, of Bloom- 
field, Connecticut); Francis Carter, Jr., (of 
Ho-Ho-Kus, New Jersey and Winifred 
Warren (Mrs. Edward C. Riley, of Lumber- 
ville, Pennsylvania). Besides his children 
he left eight grandchildren and two sisters: 
Miss Charlotte Wood, of Nantucket, Mas- 
sachusetts, and Mrs. Robert R. Laidlaw, of 
Kar Hills, New Jersey 

Loyal friend, rare physicia 
ministrator—ave atque vale 


WILLtAM H. WocLom, M.D. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep States oF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Shoreham Hotel, 
Washington, D.C., Sept. 25-28, 1951. 

AMERICAN Rapium Society 
Secretary, Dr. J. E. Wirth, U. S. Marine Hospital, Balti- 
more, Md. Annual meeting: Hotel Claridge, Atlantic 
City, N. J., June 7-9, 1951. 

RapIo.ocicaL Society or NortTH AMERICA 
Secretary, Dr. D. S, Childs, 713 E. Genesee St., Syracuse 
2, N. Y., Annual meeting: Palmer House, Chicago, IIl., 
Dec. 2-7, 1951. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C, Stronach, 20 N. Wacker 
Drive, Chicago 6. 

SecTION ON KapioLoGcy, AMERICAN MepIcAL AssociATION 
Secretary, Dr. P.C. Hodges, 950 E. sgth St., Chicago, III. 
Meets Atlantic City, N. J., June 11-15, 1951. 

ALABAMA RaDIOLOGICAL SOCIETY 
Secretary, Dr. W. W. Anderson, Tuscaloosa, Ala. Meets 
time and place Alabama State Medical Association. 

Arizona ASSOCIATION OF PATHOLOGISTS AND RADIOLOGISTS 
Secretary, Dr. R. Lee Foster, 507 Professional Bldg., 
Phoenix, Ariz. Two regular meetings a year. The annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL Society 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Artanta Rapro.ocicat Society 
Secretary, Dr. J. D. King, 35 Linden Ave., N.E., Atlanta, 
Ga. Meets monthly, except during three summer months, 
on second Friday evening. 

BRooKLYN RoenTGEN Ray Society 
Secretary, Dr. J. J. Daversa, 345 75th St., Brook- 
lyn, N. Y. Meets monthly fourth Tuesday, Oct. through 
April. 

Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

CentTrAL New York RoentTGEN Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

Central. Onto RaDIoLocicaL Society 
Secretary, Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 p.m. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

Cuicaco RoentTGEN Society 
Secretary, Dr. B. D. Braun, 6 N. Michigan Ave., Chicago 
2, Ill. Meets second Thursday of each month, October 
to April inclusive at the University Club. 

CLEVELAND RADIOLOGICAL SocIETY 
Secretary, Dr. J. R. Hannan, 10515 Carnegie Ave., Cleve- 
land 6, Ohio. Meetings at 6:45 p.m. on fourth Monday of 
each month from October to April. 

RADIOLOGICAL SociETY 
Secretary, Dr. Paul E. RePass, 306 Republic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
University of Colorado Medical Center or at Denver 
Athletic Club. 

Connecticut VALLEY Rapro.ocic Society 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


Hartford, Conn. Meets second Friday Oct. and April. 
Da.ias-Fort WortH Roentcen Stupy Cius 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 
Detroit RoentGen Ray Rapium Society 
Secretary, Dr. J. C. Cook, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
East Bay Roentcen Society 
Secretary, Dr. Dan Tucker, 434-30th St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
FLorIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. T. H. Lipscomb, 30 W. Beaver St., Jack 
sonville, Fla. Meets twice annually, in the spring with th 
annual State Society meeting, and in the fall. 
Georoia RaDIoLoaicaL Society 
Secretary, Dr. R. C. Pendergrass, Americus, Ga. Meets in 
mid-winter and at annual meeting of Medical Association 
of Georgia in the spring. 
GREATER Miami RaDIOLoGIcAL SocieETY 
Secretary, Dr. T. M. Berman, 350 Lincoln Rd., Miami 
Beach, Florida. Meets last Wednesday of each month 


‘at 8:00 p.m. at Veterans Administration Regional Office. 
Houston RADIOLOGICAL SocIETY 
Secretary, Dr. F. M. Windrow, 1205 Hermann Profi 


sional Bldg., Houston, Texas. Meets fourth Monday 
each month. 
RADIOLOGICAL SocigETy 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Il]. Meets three times a year. 
INDIANA ROENTGEN Society 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 
lowa X-Ray Crus 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Kansas RADIOLoGIcAL Society 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society. 
Kentucky Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 
Kincs County Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 p.m. 
Los ANGELES RADIOLOGICAL SocIETY 
Secretary, Dr. Wybren Hiemstra, 1414 S. Hope St., Los 
Angeles 15, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Assn. Building. 
LouistaANA RADIOLOGICAL SocIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
Maine Rapio.ocicat Society 
Secretary, Dr. C. F. Miller, Central Maine General Hos- 
pital, Lewiston, Maine. 
Miami VALLEY RaDIOLoGIcAL Society 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 


* Secretaries of societies are requested to send timely information promptly to the Editor, 
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MICHIGAN ASSOCIATION OF ROBNTGBNOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

Mip-Hupson Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.m., fourth Tuesday each 
month, Sept. to May. 

MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. T. J. Pfeffer, 839 N. Marshall St., Mil- 
waukee 2, Wis. Meets monthly on second Monday at 
University Club. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Nash, 572 Lowry Medical Arts Bldg., 
St. Paul 2, Minn. Meets three times annually, once at 
time of State Med. Assn., and in spring and fall. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. R. W. Blanchard, 1216 Medical Arts Bldg., 
Omaha, Nebr. Meets fourth Thursday of each month at 
6 p.m. at Omaha or Lincoln. 

New ENGLAND ROeENTGEN Ray Society 
Secretary, Dr. L. L. Robbins, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Harvard Club. 

New Hampsuire Roentcen Ray Society 
Secretary, Dr. A. C. Johnston, Flliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York ROENTGEN SOCIETY 
Secretary, Dr. J. L. Olpp, 49 Ivy Lane, Tenafly, N. J. 
Meets monthly on third Monday, New York Academy of 
Medicine, at 8:30 P.M. 

NortH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 1420 E. Fifth St., Char 
lotte 4, N. C. Meets in May and October. 

NortH Dakota RADIOLOGICAL SOCIETY 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

NorTHEASTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. John F. Roach, Albany Hospital, Albany, 
N. Y. Meets four times a year, the times being an 
nounced by the Secre tary. 

NorTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. C. W. Wauters, 701 High St., Auburn, 
Calif. Meets at dinner last Monday, every second 
month, except June, July and August. 

Oun10 State RADIOLOGICAL SOCIETY 
Secretary, Dr. E. C. Elsey, 927 Carew Tower, Cincinnati 
2, Ohio. Meets Ft. Hayes Hotel, Columbus, Ohio, May 
25-27, 1951. 

OKLAHOMA Stats RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Brown, 21st & Xanthus, Tulsa 4, 
Okla. Three regular meetings annually. 

Orecon Society 
Secretary, Dr. C. T. Jessell, 214 Medical-Dental Bldg., 
Portland 5, Oregon. Meets monthly 2nd Wednesday, 
8:00 P.M. 

ParisH RADIOLOGICAL SocIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Paciric NorTHWEST RADIOLOGICAL SOCIETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric ROENTGEN SocIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Annual meeting, May 18 and 19, 1951, at William Penn 
Hotel, Pittsburgh, Pa. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. G. P. Keefer, American Oncologic Hos. 
pital, Philadelphia 4, Pa. Meets first Thursday each 
month October to May, at 8:00 p.m., in Thomson Hall, 
College of Physicians. 
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PITTSBURGH ROENTGEN SoOcIBTY 


Secretary Dr. E. J. Euphrat, 3500 Fifth Ave., Pittsburgh 
13, Pa. Meets 6:30 p.m. at Webster Hall Hotel on second 
Wednesday each month, October to May inclusive. 

RADIOLOGICAL SEecTIoN, BALTIMORB MEDICAL Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, Sept. to May. 

RADIOLOGICAL Section, Connecticut Mepicat SociETY 
Secretary, Dr. Fred Zaff, 135 Whitney Ave., New Haven, 
Conn. Meets bimonthly on second Wednesday. 

RaDIOLoGIcAL Section, District or MEDICAL 
SocIETY 
Secretary, Dr. W. M. Clopton, 3929 Oliver St. N.W., 
Washington 15, D. C. Meets Medical Society Audi- 
torium, third Thursday, Jan., March, May, Oct. at 
8:00 P.M, 

KADIOLOGICAL SECTION, SOUTHERN MEDICAL AssocIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

RADIOLOGICAL SocieTY OF GREATER CINCINNATI 
Secretary, Dr. L. J. Gibboney, 831 Carew Tower, Cincin- 
nati 2, Ohio. Meets first Monday each month, at 7:30 
P.M., September to May, inclusive. 

RADIOLOGICAL Society OF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Soctety or New Jersey 
Secretary, Dr. Peter Gianquinto, 685 High St., Newark, 
N. J. Meets annually at Atlantic City at time of State 
Medical Society and mid-winter at Elizabeth, N. J. 

RocHEsTER RoENTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. George Gamsu, 191 S. Goodman St., 
Rochester, N. Y. Meets monthly on last Monday from 
September through May, 8 p.m. at Strong Memorial 
Hospital. 

Rocky MountTAIn Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets August 9, 10, 11, 1951, at Denver, 
Colorado. 

St. Louis Society oF RADIOLOGISTS 
Secretary, Dr. D. S. Bottom, 510 S. Kingshighway, 
St. Louis, Mo. Meets fourth Wednesday each month, 
except June, July, August, and September. 

San Dreco RoentGEN Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Tuesday at dinner. 

SEcTION ON Rapio.Locy, CALiIForRNIA MEDICAL ASSOCIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

SecTion ON Rapro.oecy, State Mepicar Society 
Secretary, Dr. Harold L. Shinall, St. Joseph’s Hospital, 
Bloomington, Ill, 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

SoutH Caroiina X-Ray Society 
Secretary, Dr. S. H. Fisher, 107 E. North St., Greenville, 
S. C. One meeting with South Carolina Medical Associa- 
tion in May, others arranged by President. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas RADIOLOGICAL Society 
Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Meets Houston, Texas, Jan. 18 and 19, 
1952. 

University oF MicuiGAN DepARTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 

University oF Wisconsin CONFERENCB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
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p.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 

Urau State Rapio.ocicat Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St.,Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 

Vireinia Rapiovocica Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

Wasnincton State Rapio.ocicat Society 
Secretary, Dr. R. C. Kiltz, 705 Medical-Dental Bldg., 
Everett, Wash. Meets fourth Monday each month, Oc- 
tober through May, College Club, Seattle. 

Wisconsin RaDIoLocicaL Society 
Secretary, Dr. Irving I. Cowan, 425 E. Wisconsin Ave., 
Milwaukee 2, Wis. Special meetings held during year; 
annual meeting each spring at Madison, Wis. 

X-Ray Stupy Cuius or San Francisco 
Secretary, Dr. M. A. Sisson, 450 Sutter St., San Francisco, 
8, Calif. Meets Jan. to July, Lane Hall, Stanford Univ. 
Hospital; July to Dec. San Francisco Hospital. 


Cusa, Mexico anp CENTRAL AMERICA 

SocieDAD De Rapio.ocfa y FistoreRAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SocieDAD MEXICANA DE RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 

Soctepap RapioLécica PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86 
Panama, R. de P. Meets monthly i in a department of 
radiology of a local hospital, chosen at preceding meeting. 


British Empire 
BaitisH Instirute oF RapioLocy INcoRPORATED WITH 
THE R6ntGeEN Society 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 p.m. 
Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Welbeck St., London, W 1. 
FACULTY OF 
Honorary Secreta . F. eae 45, Lincoln’s Inn 
Fields, London, W ngland 
SecrTion OF RADIOLOGY OF THE Roya Society or Mepi- 
(ConFINED TO MepicaL MemBers) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CANADIAN AssociATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Jean Bouchard, Suite 
305, 1555 Summerhill Avenue, Montreal 26, Que. Meet- 
ings January and June. 

Section oF RaproLocy, CanapiAn Mepicat Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N.S 
Société CANADIENNE-FRANGAISB D "ELECTROLOGIE ET DB 

Rapro.ocis MépIcaLes 
Secretary, Dr. _— Dufresne, 4120 Ontario St., East, 
Montreal, P 
AUSTRALIAN New ZEALAND ASSOCIATION OF RapI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R.Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South W ales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
Victoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
Kilda. 
Queensland, Dr. J. Adam, 
Brisbane. 
South Australia, Dr. R.de G. Burnard, 170 North Ter- 


race, Adelaide. 
A. M. Nelson, 


Western Australia, Dr. 
Georges Terrace, Perth. 

New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington, 


131 Wickham Terrace, 


179-B St. 
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SouTH AMBRICA 


AsOcIACION ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SocreEDAD ARGENTINA DE JuNTA CENTRAL, 
Buenos AIRES 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, 
Aires. Meetings are held monthly. 

SocrEDAD ARGENTINA DE RADIOLOGIA, FILIAL DEL LirorA 
SepDE, Rosario 
President, Dr. Francisco P. 
second Wednesday, 
Fe, 

SocIEDAD ARGENTINA DE 
Seve, La Piata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly, 


Buenos 


Cifarelli. Meets monthly 
19 ha 663 Italia St., Rosario, Santa 


FILIAL DEL Sur 


RADIOLOGIA, 


SociEDAD ARGENTINA DE RapDIoLociA, FILIAL DEL CENTRO, 
SepE, CorDoBA 
President, Prof. Dr. David L. Caro, Ccrro 86, Cordoba. 
Meets monthly. 

SociEDAD ARGENTINA DE Rapio.octiA, FILIAL DEL Norre, 


Seve, TucumMan 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 


SociEDAD ARGENTINA DE Cuyo 
Seve, MEenpoza. 
President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SocieDADE BrasILeirA DB RaprioLocia MEDICA 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 


Janeiro, Brazil. Meets monthly, except during January, 
February and March. 

SociEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 


second Wednesday at 9 p.m. in Sao Paule at Av. Briga- 
deiro Luiz Antonio, 644. 

SociEDAD COLOMBIANA DE RADIOLOGIA 
Secretary, Dr. Alberto Torres Focke, Av. 34, No. 17-34, 


Bogota, Colombia. Meets last Wednesday of each month. 
SoclEDAD PERUANA DE RADIOLOGIA 

Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 

Lima, Peru. Meets monthly except during January; 

February and March, at Asociacién Médica Peruana 

“Daniel A. Carrién,” Villalta, 218, Lima. 
SOCIEDAD DB CANCEROLOGIA Y 

Mepica pet Uruacuay 

Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 

Montevideo, Uruguay. 


Fisica 


ConrTINENTAL Europe 


Société Betce pe 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 


SociETE FRANCAISE RaproLtocie 
and its branches: Sociéré pu Sup-Ovest, pu Lirrora 
MEDITERRANEEN, DU CENTRE ET DI Lyonnals, DI 
w’QuEsT, DE L’Est, ET D’ALGER ET D’AFRIQUE DU NorD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 


Rochechouart, Paris [X°, France. 

CESKOSLOVENSKA SPOLECNOST PRO 
RADIOLOGII V PRAZE 
Secretary, Dr. Roman Blaha, Praha xm, st4t. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Po.tsH Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 
Warsaw, Poland. 

GpansK Section, Society oF RADIOLOGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X- Ray 
Dept., Akademia Gdansk. 


RONTGENOLOGII A 


59 Nowogrodzka St., 


VoL. 0S, No. 6 


Warsaw Section, PouisH Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

SociETATEA RoMANA DE RADIOLOGIE SI ELECTROLOGIEB 
Secretary, Dr. Oscar Meller, Str. Banual Maracine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Ati-Russtan Roentcen Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. 
Meets annually. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 


and 


Simonson. 


INTERNATIONAL CONGRESS OF 

PHYSICAL MEDICINE (1952) 

The International Congress of Physical 
Medicine will be held in London, England, 
July 14-19, 1952. This Congress has been 
organized by the British Board of Manage- 
ment of the International 
Physical Medicine. 

The following are the officers of the Con- 


Kederation of 


gress: 

President: Lord Horder 

Vice-Presidents: Dr. Frank Howitt 
urer) 

Dr. Philippe Bauwens 
Chairman of the Exec- 
utive Committee) 

Dr. Frank S. Cooksey 

Dr. A. C, Boy le 
In accordance ew ith the regulations of the 

International Federation of Physical Medi- 

cine, the meetings of the Congress will be 


Treas- 


Hon. Secretary: 


reserved for matters dealing with the clini- 
cal, remedial, prophylactic and educational 
aspects of Physical Medicine and with the 
diagnostic and therapeutic methods em- 
ployed in Physical Medicine and Rehabili- 
tation. 

Technical, scientific and historical Ex- 
hibitions will also be arranged. 

In addition to the Scientific Program, a 
full program of social events and entertain- 
ment is being planned for the members and 
associate members. Arrangements for Lon- 
don and provincial visits of scientific and 
historical interest are also being made for 
the Congress week and the following week. 

Applications for the Provisional Program 
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SocieEDAD EspANOLA DE RADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid 


SCH WEIZERISCHE RONTGEN-GESELLSCHAFT 
SuISSE De RADIOLOGIF) 
Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


(Societe 


SocieTaA ITALIANA DI RaproLtocia MeEpIca 
Secretary Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italy. Meets biannually 


INDIA 
INDIAN RADIOLOGICAL AssOCIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 


Road, Bombay 1, India 


should be addressed to the Honorary Sec- 
retary, International Congress of Physical 
Medicine (1952), 45, Lincoln’s Inn Fields, 


London, W.C.2, England. 


NORTHEASTERN NEW YORK RADIO- 
LOGICAL SOCIETY 

In the fall of 1950, a new society of radi- 

the Northeastern New 

York Radiological Society, was established 

in Albany. The society has thirty-four 

charter members. Meetings are held four 


ologists, named 


times a year, the times being announced by 
the secretary. The meetings are usually 
held in Albany but one meeting a year (in 
June) will be held in another part of the 
state. The officers for the current year are: 
President, Dr. Edward DeFeo; Vice-Presi- 
dent, Dr. Orville L. Henderson; Secretary- 
Treasurer, Dr. John F. Roach. 


RADIOLOGICAL SECTION, MEDICAL 
SOCIETY OF THE DISTRICT 
OF COLUMBIA 

The Radiological Section, Medical So- 
ciety of the District of Columbia, is looking 
forward to the coming annual meeting of 
the American Roentgen Ray Society at the 
Shoreham Hotel in Washington on Sep- 
tember 25, 26, 27 and 28, 1951, and is ex- 
pending every effort to make this a most 
successful meeting. The chairman of the 
Section, Dr. Karl C. Corley, has been re- 
turned to active duty in the service and has 
been succeeded by Dr. Kugene a McDon- 
ald as acting chairman. The secretary is 


Dr. William M. Clopton. 
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ROENTGEN DIAGNOSIS 
HEAD 


HeveNor, ENGEL P., and Ciark, E, 
Adenolymphoma (papillary cystadenoma 
lymphomatosum). Surg., Gynec. S Obst., 
June, 1950, 90, 740-751. 


Among the rarer growths of the head and neck 
regions are those frequently designated as adeno 
lymphoma or papillary cystadenoma lymphomato- 
sum. Other terms that have been applied to these 
tumors are epitheliolymphoid cyst, branchioma, 
cylindrocellular branchiogenic adenoma, branchiog 
enous cystadenolymphoma, branchiogenic adenoma 
of lymph nodes, onkocytoma or oncocytoma, War 
thin’s tumor, and orbital inclusion adenoma. 

The adenolymphoma is reported as occurring 
in or near the salivary glands. It is not as rare as 
the approximately 108 recorded cases would indi 
cate. The authors add 20 more cases and discuss 
them. 

The youngest of the 20 patients was forty-two 
years old and the oldest was seventy-eight; 19 were 
males and 1 was female. The majority of the tumors 
occurred on the right side just posterior or below 
the angle of the mandible or posterior to the ascend- 
ing ramus. On pathological examination, the largest 
adenolymphoma excised was 10 cm. in diameter and 
the smallest one was 1.5 cm. in width. On clinical 
examination these tumors are smooth, elastic, and 
sometimes fluctuant. The skin is usually movable 
over the tumor. Most of them were reddish-tan in 
color with a thin capsule of collagenous connective 
tissue. These tumors may contain cysts which are 
minute or several centimeters in diameter. On 
microscopic exaniination, the cystic spaces are seen 
to be lined with pseudostratified columnar epi- 
thelium. 

One of the authors’ cases occurred in the wall of 
the hypopharynx. It is the first one recorded in that 
location. All of the tumors in this series were single, 
although cases of bilateral and multiple tumors have 
been reported. 

An origin from rests of branchiogenic entoderm 
or heterotopic rests of eustachian tube or pharyngeal 
entoderm with its accompanying lymphoid tissue 
appears to the authors to be the most tenable. 

Excision without irradiation is adequate for the 
eradication of these new growths.—Mary Frances 


Vastine, M.D. 


GILBERT-Dreyrus, FKiscHGoLp, H., Zara, M., 
and Fissore, A. La tomographie frontale de 
la loge hyp yphysaire en endocrinologie. 
(Frontal tomography of the sella turcica in 
endocrinology.) Presse méd., June 14, 195¢ 


) 
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Roentgen study of the pituitary fossa has been 
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entirely based on standard positions: lateral, antero- 
posterior, and frontosuboccipital. The authors feel 
that the profile study of the sella turcica furnishes 
only two of the three dimensions of the fossa, and 
that a good view of the frontal diameter escapes us 
in conventional films. Also, too much stress is laid 
upon the appearance of the anterior clinoids in the 
profile view, since they only show abnormality when 
there is a considerable increase in the volume of the 
sella turcica. A frontal planar roentgenogram may 
show a depression of the floor of the sella turcica, 
without yielding this information on conventional 
views. Illustrations of such a case are included in 
the paper. ( ecasionall y the sella turcica is completely 
obscured in the lateral view by increased pneumati- 
zation of the sphenoid bone. In such a situation the 
sella can be visualized by lateral and frontal planar 
sections. Planar roentgenography is considered indi- 
cated and useful in neurosurgical lesions of the 
hypophysis and its neighboring structures.—Norman 
Simon, M.D. 


EAGLESHAM, D. C. Non-significant ventricular 
shift in pneumo-encephalograms; with par- 
ticular reference to bowing of the septum 
pellucidum. Radiology, July, 1950, 55, I-11. 


A group of roentgenograms are presented showing 
variations from the normal air filling of the lateral 
ventricles in which no pathologic reason could be 
found for this change. It is important to recognize 
these conditions so an erroneous diagnosis will not 
be made. 

These variations are grouped as follows: 

1. Non-significant ventricular shift with unequal 
filling of the lateral ventricles. (Caused by excessive 
withdrawal of fluid and insufficient injection of air.) 
If the septum pellucidum is bowed with the con- 
vexity toward the less well filled side, the defect is 
not caused by a pathologic change. Manipulation 
of the head or a repeat encephalogram will equalize 
the filling. ? 

2. Non-significant shift in the presence of sub- 
dural air. Subdural gas may simulate subarachnoid 
gas, but the former will move with change in position 
of the head. The ventricles may be displaced by this 
gas collection but a repeat encephalogram at a later 


date will show normal filling. 

3. Non-significant shift at the second-day exami- 
nation or later. Normal filling of the lateral ventricles 
at the time of original examination will occasionally 
be followed by asymmetry twenty-four hours later. 
The mechanism of this change is not understood. 
The chief value of the second-day examination is 
the finding of a porencephalic cyst not previously 
visualized.—C. A. Stevenson, M.D. 


PERLMUTTER, IRwin, Horrax, GILBERT, and 
Poppen, JAMes Cystic hemangioblasto- 
mas of the cerebellum; end results in 25 
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verified cases. Surg., Gynec. & Obst., July, 

1950, 97, 59-99. 

Twenty-five cases of cystic hemangioblastoma of 
the cerebellum are presented. Of these, 17 patients 
are entirely well and 5 others improved from one 
to fifteen years following operation. There were 2 
operative deaths and 1 patient died later. There 
have been no operative deaths among the last 19 
patients operated on since 1937. 

The average age at onset of symptoms was thirty- 
four. A familial relationship was demonstrated in 4, 
or 16 per cent, of the cases. A relationship of trauma 
to onset of symptoms was determined in § cases, 
or 20 per cent of the total. In view of the familial 
character of cerebellar hemangiomatous cysts and 
their frequent association with angiomas of the 
retina, the necessity of a careful history on this 
score as well as an ophthalmoscopic examination is 
emphasized. Lindau, in 1926, was the first person 
to call attention to this association and also to the 
fact that cysts in other portions of the body are often 
associated with the cerebellar hemangiomas. 

The usually accepted pathologic conception of 
the cerebellar hemangioblastomas is that they are 
embryologic rests, benign in character microscopical- 
ly but causing symptoms when their increasing size 
blocks the circulation of the cerebrospinal fluid. 
Cushing and Bailey were particularly insistent on 
the difference between the hemangiomas and the 
hemangioblastomas. The former were found much 
more frequently in the cerebrum than in the cere- 
bellum and the angioblastomas were found nowhere 
outside the cerebellum. They considered the heman- 
giomas to be merely collections of abnormally lo- 
cated, abnormally formed, and usually abnormally 
large blood vessels separated and surrounded by 
glial elements and brain substance while the angio- 
blastomas they believed to be distinctly demarcated 
tumors of mesodermal origin only and containing no 
ectodermal elements. 

Air studies were deemed necessary in 17 of the 
authors’ 25 patients either as a diagnostic measure 
or to confirm the clinical impression of a cerebellar 
tumor. In 16 instances ventriculograms were made 
and in all of these there was dilatation of the lateral 
and third ventricles. In 3 patients the aqueduct 
and fourth ventricle were filled and showed dis- 
placement either laterally or anteriorly. In 1 patient 
an encephalogram was done disclosing a normal 
ventricular system. In the remaining 8 cases suboccip- 
ital exploration was performed on the neurologic 
evidence of a cerebellar tumor. 

The hemangiomatous cysts as well as the astro- 
cytomatous cysts of the cerebellum are the most 
favorable of all intracranial tumors because after 
evacuation of the cyst and complete extirpation of 
the solid tumor or mural nodule the patients are 
almost invariably completely free of residual symp- 
toms or troublesome sequelae.—Mary Frances Vas- 
tine, M.D. 


NECK AND CHES1 


ZIMMERMAN, Leo M., WacGner, Davin H 
PERLMUTTER, HARoLp M., and 
GeorGE D. Benign and malignant epithelial 
tumors of the thyroid gland. Arch. Sure., 
June, 1950, 60, 1183-1198. 


\MROMIN, 


In a careful analysis of a large series of surgically 
removed thyroids, the authors present several clar 
fying features of the apparent paradox of the 1 
ported high instance of carcinoma in nodular goiters 
and the rarity of carcinomas of the thyroid in autopsy 
material. Most nodular masses in the thyroid are th 
result of a cycle of hyperplasia and involution and 
are not related to tumor formation. In the authors’ 
series of cases, benign adenomas were found to th 
extent of 4.5 per cent. They find no evidence to 
support the assumption that carcinomas develop 
on the basis of pre-existing adenomas. The §2 cancers 
in this series of 1,871 surgically excised thyro 
glands constituted 4.5 per cent of the nodular thy 
roids. Their criteria for removal of nodular thyroids 
are: (1) those nodular goiters producing symptoms 
of thyrotoxicosis, (2) nodular masses which show 
evidence of increase of size and those of firm con 
sistency, (3) those thyroid masses with fixation t 
the adjacent structures. 

In this series of carcinoma cases 27 per cent 
survived for five years or more. The postoperativ 


longevity has a close relationship to the histopatho 
logical type of cancer present. Blood vessel invasion 
did not correlate well as a prognostic sign. In th 
types of carcinoma the papillary adenocarcinomas 
are less malignant than the remaining histopatho 
logical forms. The authors believe that with a histo 
pathological diagnosis of papillary carcinoma th 
initial operation does not have to be of the radical 
type. In the other forms of carcinoma, however, 
thyroidectomy plus radical dissection of the lymph 
nodes of the neck with postoperativ« 
the accepted form of treatment.—T7. D. Allison 
M.D. 


irradiation is 


RienHorr, F., Jr. The surgical treat 
ment of hyperparathyroidism with a report 
of 27 cases. Ann. Surg., June, 1950, 73/, 
917-944- 

Twenty-seven cases of hyperparathyroidism ar 
reported. There were 25 cases due to benign adeno 
ma. One case had a carcinoma of the parathyroids 
and another case had diffuse hyperplasia and hyper 
trophy of four parathyroid glands. The articl 
comprehensive with a good bibliography, clinical 
and laboratory findings, and discussion of the normal 
and abnormal parathyroids. This includes anatomy 
as well as surgical procedure. 

The effect of antithyroid drugs on the 
roids is discussed. There is a suggestion of hyper 
plasia of the parathyroids following their use experi- 
mentally. 


parathy 


Vot. 65, No. 6 


The renal and osseous complications are irreversi- 
ble and the authors emphasize the need for early 
diagnosis before these complications arise. They 
conclude that a patient in whom there is least 
evidence of renal damage, and in whom the pre- 
operative blood pressure, non-protein nitrogen, 
blood calcium and serum phosphorus return to nor- 
mal levels within a reasonable time postoperatively 
has the best outlook for complete recovery.—C. P. 


Truog, M.D. 


Harr, F. DupLey, BoGpanovircu, ANDREW, 
and NicHoi, W. D. The thorax in ankylosing 
spondylitis. dun. Rheumat. Dis., June, 195 
9, 116-131. 


5 


One of the most interesting and characteristic 
findings in ankylosing or rheumatoid spondylitis is 
the diminution in the thoracic or intercostal expan 
sion due to involvement of the costotransvers ind 
costovertebral joints. This is not common in any 
other rheumatic disease, but is a characteristic and 
pathognomonic physical sign in ankylosing spondy- 
litis. The majority of the patients seen in this series 
had reduced thoracic expansion on their first attend- 
ance at the clinic. Intercostal movement is first 
restricted by pain, often before there are roentgeno 
logical signs. Later roentgenographic changes in 
the costovertebral joints can be demonstrated, 
progressing to fusion in advanced cases. By using a 
double roentg: nographic exposurt of the chest on 
one film, the limitation of excursion of the ribs can 


be shown. The vital capacity is corresponding] 


\ 
diminished. The double exposure film and fluoros 
copy are used in differentiation of this condition 
from other conditions, particularly emphysema where 
there is also diminution of movement of the r bs. 
In ankylosing spondylitis the diaphragm shows full 
excursion; whereas in emphysema, the diaphragm 
is limited in movement and is depressed, and the 
lungs show increased translucency. 

In many cases an improvement in the vital capac 
ity and in the costal movements was demonstrated 
following treatment, including deep roentgen ther 
apy and general body and breathing exercises. 


P. R. Dirkse, M.D. 


Biapes, Brian, and Paut, Joun S, Chest wall 
tumors. dun. Surg., June, 1950, 737, 976-984. 


Forty-eight primary chest wall tumors are r 


ported; 28 were benign and 20 were malignant. Five 
cases of metastatic lesions of the chest wall are also 
included. Of the total 53 cases, 47 per cent were 
malignant. 

The authors caution that some of these lesions 
may have an iceberg configuration into the pleura 
and that removal may convert a minor procedurt 
under a local anesthetic into a painful, dangerous and 
inadequate operation. They report such a case in 
which a lipoma was removed. 


They state that all chest wall tumors, with the 
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exception of Ewing’s tumor and tumors of lym- 
phatic origin, should be excised. The latter two types 
should be treated by irradiation. Fibrous displasia 
of ribs requires complete excision of the lesion. They 
consider all deep thoracic wall tumors malignant or 
potentially malignant. 

There is a brief discussion of the operative pro- 


cedure.—C. P. Truog, M.D. 


Witirams, M. Henry, Jr. Pleural effusion pro- 
duced by abdomino-pleural communication 
in a patient with Laennec’s cirrhosis of the 
liver and ascites. dun. Int. Med., July, 


Pleural effusion is an infr nt complication of 
cirrhosis of the liver. The various authors have 
attributed the pleural effusion to coincidental tuber- 
culosis or cardiac failur , to an increase in the capil- 
lary permeability, to a perihepatitis with spread to 
the pleura and to pressure from the ascitic fluid 
causing insufficient pleural and pulmonary venous 
drainage. The incidence of pleural effusion and as- 
cites is somewhere between 7 and 10 per cent accord- 
ing to different authors. Goodman re ported one 
case in which ascites and pleural effusion were associ- 
ated in which there was a rupture of the diaphragm 
at the time of a severe automobil accident. The case 

s that of a thirty-seven year 


reported in this articl 
old female who had a rather advanced cirrhosis of 
the liver proved by biopsy. India ink was injected 
into the abdominal cavity and at first did not pass 
from the peritoneal cavity into the pleural space. 
One week after the first injection of the dye another 
injection was made and the india ink was found in 
fairly high concentration in the pleural space. Fol- 
lowing this, oxygen was introduced into the peri- 
toneal cavity and it passed readily into the pleural 
cavity, producing pneumothorax. The author 
assumes that during a febril tack, which was 
associated with rather severe coughing, the dia- 


phragm was ruptured. This episode of coughing 
occurred following the first Injection of india ink 
into the peritoneal cavity and before the second 
injection. 

The case was reported because of its relative rarity. 


F. M. Windrow, M.D. 


Horrstagept, E. G. The radiological demon- 
stration of apical lung lesions. Radiol. clin., 
May, 1950, 79, 164-169. 

The author describes a new technique for the 
ialization of the apices of the 
lung which is equally well applicable whether the 
cassette holder is fixed or mobil 

The patient stands erect with his back firmly 
against the cassette holder, chin up and shoulders 
rotated outward. He faces the tube which is lowered 


roentgen¢ logic 


and angulated 30° upward from the horizontal plane, 
so that the central ray passes through the lower bor- 
der of the clavicle (Fig. 1). The cassette holder is 


| 
| 
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placed higher than usual, its upper margin being 
just below the vertex. By lowering and tilting the 
tube 30° upward, the horizontal target film distance 
of 36 inches used ordinarily is increased to 41.5 
inches. The exposure time is the same as in routine 


chest roentgenography at a target film distance of 


54 inches. 

As compared to the standard method the author’s 
method in the oblique projection has the following 
advantages: it magnifies the apical structures on 
the roentgenogram; it throws the clavicle as well as 
the anterior mesial parts of the first two ribs well 
above the apical lung fields; and it obviates a blur- 
ring of the image. These advantages are illustrated 
by § representative cases, the roentgenograms made 
according to the standard and the author’s tech- 
nique being reproduced.—T. Leucutia, M.D. 
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Fic. 1. Diagram showing positioning for roentgenog- 
raphy of the pulmonary apices. (Reproduced by 
permission from Radiol. clin., May, 1950, 79, 
164 169.) 


Bruce, Roperr A., Lovejoy, Frank W., Jr., 
Yu, Paut N. G., Pearson, Raymonp, and 
McDowe .t, Marion. Further observations 
on the pathological physiology of chronic 
pulmonary granulomatosis associated with 
beryllium workers. 4m. Rev. Tudberc., July, 
1950, 62, 1-A, 29-44. 


The authors have studied 3 additional 
chronic pulmonary granulomatosis due to beryllium 
compounds. Their studies were chiefly directed at 
the effects on pulmonary and circulatory functional 
capacity. The changes noted were restricted com 
plemental air volume, increased mid-capacity-arteri 
al oxygen gradient, hypoxemia and hyperventilation 
on exertion. These changes are of a nonspecific 
nature. However, a trend in these directions was 
noted in all the patients studied. Individual varia 
tions in the magnitudes of each of these common 
features was observed. 


cases off 


In 1 of the cases continuous oxygen was adminis 
tered for ten days in order to investigate the eftects 
of this type of therapy on metabolic processes which 
might be in part deranged because of chronic hypo 


xemia. Progressive alterations of lung volumes 
occurred, resulting in diminishing vital capacity 
with an increase of the residual air volume. On th 


ninth day of this therapy a cardiac catheterization 
revealed a lowered cardiac output, lowered strok 
volume, decreased effective alveolar ventilation and 
a lowered respiratory quotient. The lowered values 
were thought to be due to decreased anxiety and 
greater case of breathing. Following cessation of 
oxygen therapy the patient 
“withdrawal symptoms” in the form of dyspnea, 
anorexia, nausea, weakness, depression and irrita 
bility. These symptoms prevented further physio 
logical studies. 

A grading of the degree of pulmonary disability 
is formulated with respect to moderate exercise and 
is expressed as physical fitness index.-W. A. 


Klauber, M.D. 


expe rl nced sever 


Burke, Hucu E. The pathogenesis of certain 
forms of extrapulmonary tuberculosis; spon 
taneous cold abscesses of the chest wall and 
Pott’s disease. 4m. Rev. Tuberc., July, 195 
62, 1-B, 48-67. 


It is often assumed that most forms of 
pulmonary tuberculosis are the result of blood-born 
dissemination of tubercle bacilli. The author has 
done considerable investigation regarding the patho 


genesis of, particularly, spontaneous cold abscesses 
of the chest wall and Pott’s disease of the spine. In 


extra 


the present study, experimental, anatomical and 
clinical evidence is presented to demonstrate that, 


at least in many instances, these lesions are the result 
of lymph-borne sequelae of tuberculous pleuritis 
rather than blood-borne dissemination. It is shown 
that particulate matter, namely colloidal thorium 
dioxide, finely divided lampblack, and tubercle bacil 
li, when introduced into the pleural spaces of guinea 
pigs is, in part, regularly transported to the para 
sternal and para-aortic lymph nodes. Observation 
on human necropsy material points to the conclusion 
that the lymph drainage system of the pleural spaces 
of man is comparable to that of the guinea pig. 
This is further substantiated, in general, by a review 


| 
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of the case histories of 14 pati nts with cold abscess 
1] 


of the chest wall and of 45 patients with Pott’s 
disease of the spine. 

Once the parasternal lymph nodes are invol 
they become caseous and rupture, and necrotic 
material burrows anteriorly to form a cold abscess. 
Similarly, some of the involved para-aortic lymph 
nodes undergo necrosis and caseation, tuberculous 
abscesses develop and, either by contiguity or by 
way of communicating lymph channels, the tuber- 
culous process spreads to the vertebral column. 

The author states that, although his observations 
are not applicable in all cases, they do seem to open 
up significant avenues of approach to extrapul 
monary tuberculosis.—H. T. Caumaitin, M.D. 


Katz, Harry I. The occurrence of pulmonary 
tuberculosis following pulmonary excision 
for nontuberculous diseases. 4m. Reo. 


Tuberc., June, 1950, 67, 835-844. 


Four patients developed pulmonary tuberculosis 
after pulmonary resection for non-tuberculous dis- 
ease. In 3 of th 4 patients lower and middle (or 
lingular) lobes were res« cted, and the tuberculosis 
developed in the remaining overdistended upper lobe. 
In 1 patient the right lung was resected and the 
tuberculosis developed in the remaining left lung. 

In no instance was there evidence of tuberculosis 
pre-operatively or in the resected specimen. In all 
instances there was positive sputum when thx 
roentgenographic evidence of tuberculosis was 
demonstrable. The tuberculosis manifested itself 
within five to sixteen months postoperatively. In 
3 cases the disease was far advanced when recog- 
nized. 

The development of tuberculosis in these cases 
does not contraindicate the use of surg ry in Cases 
of this type, but does emphasize the importance of 
excluding coexisting tuberculous disease as carefully 


as possible, and adopting a long-term follow-up 
program for patients subjected to pulmonary resec 


tion. Lois Cowan Collins, M.D. 


CHESNER, CHARLES. Chronic pulmonary granu 
lomatosis in residents of a community near 
a beryllium plant: three autopsied cases. 
Inn. Int. Med., June, 1950, 32, 1028-1048. 


The stated purpose of this paper is to “alert the 


physician to a chronic type of pulmonary disease of 


high fatality occurring in individuals living in a 
community where beryllium is produced.” It is most 
interesting that none of the 3 detailed reported cases 
with autopsy worked in the industry, but lived with- 
in acomparatively short distance from the beryllium 
pl 

lived approximately two blocks from the plant; the 


int. The first case, a thirty-eight year old female, 


second case, not closer than one-half mile; and the 
third patient, one mile from the plant using beryllium. 

The author summarizes other investigators’ ex 
perience in chronic pulmonary granulomatosis due 


Abstracts of Radiological Literature 971 


closely with his 
observations and findings. The pertinent observa- 


to beryllium, which correlat 


tions are: (1) a low incidence, spotty distribution 
and lack of relationship of the severity of the disease 
to the de gree of ¢ xposure; (2 the onset of the disease 
in the worker cases was delayed for periods of twenty- 
seven months to four and one-half years after the 
last exposure; (3) sputum studies and laboratory 
examinations were essentially normal; (4) the his- 
tory, clinical picture, and roentgen findings were 


fairly characteristic; once the pl 


1ysician is aware of 
the disease, the diagnosis will be made with greater 
frequency; (5) the chief autopsy findings were con- 
fined to the lungs. The microscopic sections showed 
a diffuse replacement of the lung parenchyma by a 
nodular and diffuse granulomatous process. Granu- 
lomatous lesions were always present in the hilar 
lymph nodes, and less frequently in liver and spleen. 
Patients died of right heart failur E. A. Adding- 
ton, M.D. 


Kaun, Marcec. Primary coccidioidomycosis 
and concomitant tuberculosis. dm. Rev. 
Tuberc., June, 1950, 67, 887-891. 

The concomitant development of tuberculosis and 
coccidiosis presents a difficult diagnostic problem. 

A fifty-two year old Filipino developed a parotitis 
and orchiditis about April 15, 1948. Within two 
weeks he was admitted to a Veterans Hospital with 
high fever and evidence of pulmonary disease. On 
three occasions sputum culture was positive for 
tubercle bacilli, but the tuberculin test was negative, 
as was the coccidiodin skin test. Both of these tests 
became positive within approximately six weeks, and 
about this time a sputum culture yielded a growth 
of Coccidioides immitis. 

The conversion of the tuberculin test suggests 
that this was a primary tuberculous infection. It 
seems probable that both infections were incurred 
at approximately thx 


Collins, M.D. 


same time.—Lois Cowan 


FisHer, A. Murray. The clinical picture associ- 
ated with infections due to Cryptococcus 
neoformans (Torula histolytica). Report of 
three cases with some experimental studies. 
Bull. Fohns Hopkins Hosp., June, 1950, 86, 
393-414. 

Although the yeast-like organism Torula histo- 
lytica or Cryptococcus neoformans is widespread in 
nature, clinical infection in man is rare. The infection 
may take a chronic or subacute form which may re- 
main localized and eventually clear up or may slowly 
invade the various tissues of thi body, sooner or 
later showing a special affinity for the central nervous 
system. When meningitis develops, the course 1s 
rapid and nearly always fatal. Because of the rarity 
of cryptococcosis the diagnosis is fre qeuntly missed. 
The roentgen changes in the lung are nonspecific and 
usually mistaken for those of other infections. Even 


\ 
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after spinal fluid examination the diagnosis may be 
missed unless it is especially thought of. There is no 
specific therapy as yet, although the chemothera- 
peutic and antibiotic agents should be tried. 

Three detailed case histories are given. The first 
case had localized lesions in the bones, proved by 
surgery and culture. The lesion in the ilium was 
demonstrated roentgenographically. The patient is 
still living after several years. The second case died 
of cryptococcosis, with autopsy showing involvement 
of the meninges and brain. The patient also had 
generalized sarcoidosis. The roentgen examination 
showed bone involvement by the cryptococcus also 
in this patient. The third patient, a seven year old 
white farm boy, developed a fairly rapid crypto- 
coccus meningo-encephalitis which led to his death. 

The experimental studies which were carried out 
with the three strains of cryptococcus recovered 
from the 3 patients included isolation and identifica- 
tion procedures, in vitro inhibition tests, mouse 
virulence tests, and therapeutic trials in mice. These 


are described.—f. Wiesner, M.D. 


ISRAEL, 
Tuberc., July, 


Mayer, Epcar, and Rappaport, 
Bronchial stenosis. 4m. Rev. 
1950, 62, 1-B, 80-89. 


The authors emphasize the importance of a careful 
physical examination, with particular reference to 
auscultation of the chest, in the early detection of 
bronchial obstruction. A localized expiratory wheeze 
may be heard before any roentgenographic changes 
are apparent. Such a finding, even with a negative 
chest roentgenogram, should lead to thorough in- 
vestigation, including bronchoscopy and biopsy or 
cytological study.—H. T. Caumartin, M.D. 


D1 Rienzo, S. Functional bronchial stenosis. 
Surgery, June, 1950, 27, 853-861. 


Functional bronchial stenoses are acute and transi- 
tory episodes of bronchial stenosis that cannot be 
accounted for by the usual anatomic causes. Di 
Rienzo has used the bronchographic method to 
study this syndrome because he considered the intro- 
duction of iodized oil as the investigative procedure 
which least altered the normal physiology of the 
bronchus. Observation by means of endoscopy and 
bronchography showed that a normal physiologic 
cause for stenosis existed which occurred during the 
expiratory phase of respiration. During forced in- 
spiration the caliber of the bronchus was consider- 
ably larger than it was during forced expiration. The 
reduction in caliber was accentuated at the origin 
of the bronchus. This was particularly true at the 
origin of a lobular trunk where an annular closing 
of sphincter-like type is found. The author desig- 
nated this as a “radicular sphincter.” 

Maximal reduction in caliber occurred during the 
act of coughing. The egress of air was hindered which 
resulted in what the author termed an “accentuated 
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retrograde hypertension.” During the act of cough 
ing the caliber of the bronchus is irregular and ob 
struction may be almost complete at the radicular 
sphincter. He regarded coughing as one of the most 
important factors causing functional bronchial steno 
sis, and stated that retrograde hypertension thus 
produced can overcome the resistance of alveolar 
walls, resulting in their rupture. He therefore con 
sidered coughing to be of primary importance in 
the production of primary or secondary alveolar 
and bronchial ectasia. The interesting observation 
was made that animals which are unable to cough 
do not suffer from bronchial ectasia. The crying of 
the children is another example of dynamic bronchial 
stenosis. It produces marked progressive reduction 
in the caliber of the main bronchi and a marked ac 
centuation of stenosis in the radicular sphinctorial 
system. The author stated the opinion that this may 
cause a complete stenosis that may lead to asphyxia 
tion. There are also static, permanent or transitory 
stenoses which are exclusively pathologic. The transi 
tory type is observed in an asthmatic crisis or as a 
reflex phenomenon after an abdominal operation. 
These types of stenoses may produc 
bronchial obstruction 
atelectasis. 

Examples of the permanent static functional sten 
oses included those of some patients who have bron 
chiectasis and those who have had measles or whoop 
ing cough. Transitory or permanent functional 
stenoses may become attenuated or may disappear 


comp! t 


and segmental or lobular 


as a result of anesthesia when vasoconstrictor sub 
stances are added to the anesthetic. These stenoses 
always occur at the bifurcations of the branches of 
the bronchi, especially those of lobular trunks. It 
was stated that the elastic properties of the mucous 
membranes and of the vascular structures are con 

cerned in the genesis of bronchiectasis because it is 
necessary to add a vasoconstrictor 
the anesthetic to overcome the stenosis. Stenosis 
is said to be caused by the contraction of muscular 
fibers and the erectile property of the mucous mem 

brane. Both actions are necessary to cause complet 

functional obstruction. 

The author therefore is of the opinion that to th 
anatomic classification of bronchial obstruction, th 
dynamic type, due to expiration, crying and cough 
ing, and the static types, which maybe transitory 
or permanent, also should be added. It also is neces 
sary to add to these types those of 
etiology. 


substance to 


composit¢ 


Thirteen illustrations are included which demon 
strate the aforementioned changes in the bronchi. 


C. B. Holman, M.D. 


MiILter, JoserH B., Conyers, H., 
Jr., and Dinuorrer, Norman, A simple, 
safe bronchographic technique for children. 
F. Pediat., June, 1950, 76, 721-727. 


al 
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The authors discuss the factors which tend to 
discourage the performance of bronchography, 
especially in children. Among these factors are tech- 
nical difficulties for the operator, the difficulty of 
securing an adequate anesthesia to abolish cough, 
gag and swallowing reflexes, the use of more than 
toxic amounts of anesthetic, the expens¢ of a pro- 
cedure which requires the services of radiologist, 
laryngologist and anesthetist, and the likelihood of 
losing the confidence of a child patient so that no 
future examinations will be possible. 

The authors have devised a method to simplify 
bronchography, especially in children, to offset the 
above difficulties. The method is based on nebuliza- 
tion of a surface anesthetic. The time required for 
anesthesia by this method is twenty minutes. In 
addition, they have added a detergent to facilitate 
spread and penetration of the anesthetic. The tech 
nique and essential materials are outlined in detail. 

The patient sits quietly and inhales the anesthetic 
with a resultant complete anesthesia free from cough, 
gag, or swallowing. There is no need to catheterize 
the trachea to inject the lipiodol which can be in- 
stilled into the nasopharynx from where it will pass 
into the trachea. During the procedure the authors 
have determined that only 1.20 cc. of 0.§ per cent 
pontocaine is absorbed. Rapid elimination of the 
contrast medium occurs following the examination. 
If multiple cases are to be examined, each patient 
can be anesthetizing himself while the preceding 
case is being bronchographed which makes multiple 
examinations feasible in a short space of time. 


R. M. Harvey, M.D. 


ErskInbD, Lier, and Liavaac, Kaare. Intra 
thoracic neurogenic tumors. ‘~. Thoracic 


Surg., July, 1950, 20, 13-23. 


The intrathoracic tumors originating in nervous 
tissue have often been considered purely benign 
because of their slow growth and few clinical symp- 


toms. The principles underlying the treatment of 


these tumors have been poorly defined. Kent col- 
lected 105 cases from the literature and found a 
37 per cent incidence of malignancy. 

This is a review of 21 intrathoracic neurogenic 
tumors; 12 discovered accidentally and 9 presenting 
clinical symptoms. Those discovered accidentally 
were all benign. Four of the 9 cases presenting symp 
toms were malignant. The authors believe that the 
difference in frequency of malignancy in the asymp- 
tomatic and the symptom producing groups, to- 
gether with the histopathologic findings of a semi- 
malignant group, is evidence that malignant trans- 
formation is not infrequent. This is supported by 
the fact that none of the small tumors were malig- 
nant. They feel that every diagnosed intrathoracic 
neurogenic tumor must be considered potentially 
malignant and should be treated surgically.—T. C. 
Stansbury, Fr., M.D. 
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-Liesow, AverILL A., Hares, Mirron R., 


Harrison, WILLIAM, BLoomMerR, WILLIAM, 
and Linpskoc, Gustar FE. The genesis and 
functional implications of collateral circula- 
tion of the lungs. Yale F. Biol. & Med., 


July, 1950, 22, 637-65 


This article gives a brief review of the circulation 
in the lungs emphasizing that the pulmonary arteries 
are end arteries which give of no branches and form 
no communication with other vessels except through 
the alveoli of the lungs, whereas the bronchial arteries 
are joined by many lateral branches and participate 
in a plexus of vessels communicating with at least 
two other major branches. The blood brought to 
the lung through the bronchial arteries may return 
to the heart through the azygos veins to the right 
auricle or, in the more distal portions, it may drain 
into the pulmonary veins and thus enter the left 
auricle directly. Therefore, the pulmonary veins 
carry a small amount of unoxygenated blood. In 
chronic disease of the lung in man, particularly those 
where the capillary bed is reduced by fibrosis, the 
pulmonary artery usually becomes thickened with 
narrowing of the lumen, whereas the bronchial 
arteries become dilated even though their walls are 
thickened and they can carry more blood while the 
pulmonary arteries usually carry less. This is noted 
particularly in bronchiectasis but also in tuberculosis 
and pulmonary emphysema. It may also be demon- 
strated in carcinoma of the lung and in pulmonary 
infarcts. 

The authors give a detailed discussion on the esti- 
mation of the volume of collateral blood flow but 
this must be read in detail for a full understanding. 

The collateral circulation, that which enters the 
lung directly from the aorta via the bronchial artery, 
is returned principally through the pulmonary vein 
back into the left auricle. This shunting of the blood 
from the aorta back into the left auricle represents 
added work upon the left side of the heart. Normally 
when the capillary bed is patent this added load is 
not of particular significance. However, in chronically 
diseased lungs the collateral circulation may be 
rather extensive and the load on the left side of the 
heart is greatly increased. This may account for 
the hypertrophy and enlargement of the left ven- 
tricle and cor pulmonale in the absence of systemic 
hypertension. 

The existence of high pressure collateral circulation 
could account for the hemorrhages of bright red 
oxygenated blood which is observed in cases of 
bronchiectasis and tuberculosis. These large bron- 
chial arteries containing blood under systemic pres- 
sure are sometimes situated so superficially that 
ulceration could easily result in their rupture. 

The mechanisms concerned in the development of 
collateral circulation are discussed with reference to 
the differences in pressure between the pulmonary 
arteries and the bronchial arteries and also in the 
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light of a possible hormonal factor in the genesis of 
the collateral circulation. This is an exceptional arti- 
cle on the collateral circulation of the lungs and 
should be read in full by those who are interested in 


the subject.—F. M. Windrow, M.D. 


BatrezzatTi, M., Soave, F., and TAGLIAFERRO, 
A. Die Angiokardiopneumographie zur Diag- 
nose der Lungen- und Mediastinaltumoren. 
(Angiocardiopneumography in the diagnosis 
of lung and mediastinal tumors.) Schwe/z. 
med. Wehnschr., July 29, 1950, So, 799-802. 


The authors employ angiocardiopneumography 
routinely in patients with mediastinal lesions and 
lung tumors using 70 cc. of 70 per cent Joduron intra- 
venously. The relation of chest tumors to the vena 
cava, pulmonary vessels and pericardium can be 
studied. The diagnosis of aneurysm can be estab- 
lished even if the sac is thick walled. The displace- 
ment and distortion of the vena cava by pressure 
or erosion is a useful sign. If the vena cava is simply 
displaced, one is probably dealing with an isolated 
lung tumor or cyst. Malignant tumors of the media- 
stinum or tumors with hilar metastasis may erode 
and distort the pulmonary arteries, producing this 
evidence directly by this method or by delay in 
pulmonary circulation. Malignant tumors of the 
larger bronchi affect the arteries to some degree in 
most cases. Smaller peripheral tumors distort the 
vessels less, but in an irregular fashion. One must 
guard against errors since slow-growing benign 
tumors may occlude the pulmonary artery by pres- 
sure without erosion and inflammatory lesions, such 
as tuberculosis or atelectasis, may be confusing. 
The authors feel that the method is worth while 
and may give additional clinical information and 
guide the thoracic surgeon in his approach.—ZL. A. 


Nash, M.D. 


MuntTean, E., and Amon, R. Gleichzeitiges 
Vorkommen von Lungentuberkulose und 
Lungenkrebs. (Co-existence of tuberculosis 
and carcinoma of the lungs.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen ver. m. Réntgenpraxis, 
June, 1950, 73, 156-163. 

Among 86 cases of pulmonary carcinoma, there 
were g instances of active and 2 of inactive tubercu- 
losis. Follow-up studies indicated that 1 case of old 
tuberculosis was reactivated by the superimposed 
carcinoma. In 4 cases tuberculous scar tissue was 
found in the center of a carcinoma, and according 
to the authors this constitutes proof of a carcinoma 
arising on the basis of tuberculosis.—. Zausner, 


M.D. 


MunreEAn, E. Der Beitrag der R6ntgenschicht- 
untersuchung zur Erkennung der Bron- 
chialkarzinome. (Contribution of planar 
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roentgenography in the recognition of bron 
chogenic carcinoma.) Fortschr. a. d. Geb. 
Réntgenstrahlen ver. m. Réntgenpraxis 
19590, 73, 150-155. 

In planar roentgenography the most important 
sign of bronchogenic carcinoma is an_ irregular 
bronchial stenosis. Other findings are th 
mass with its strand-like radiations and atel 
The latter appears as a structureless, homogeneo 
veil-like, transparent cloudiness. 

Extrabronchial, expanding lesions cause spr 
of major bronchi and crowding of neighboring sma 
er bronchi; occasionally indentations in th 
chial wall are seen right up to the stenotic 
Benign, endobronchial tumors are recogniz 


bens 


round, sharply circumscribed masses with bronch 

stenosis without displacement of the bronchi. Int 
trating tumors show irregular serrations about th 
stenotic area. 

Planar roentgenography, as bronchography, n 
fail in the visualization of small, peripheral lesions 
The former is preferable to the latter 
delineating mediastinal lymph nodes and also wh 


me thod for 


bronchography is contraindicated because of iodir 
sensitivity, thyroid 
hemoptysis or severe renal damag 


actly tuberculos 

P anar roenrt 
genography furnishes detailed information about 
cavities, calcifications and various dense shadows 


Zausner, M.D. 


disease, 


Les, A. Die Réntgendiagnostik des Bronchial 
karzinoms als Voraussetzung zur Pneum 
nektomie. (The roentgen diagnosis of br 
chogenic carcinoma prior to pneumonectomy. 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. 
Réntgenpraxis, June, 1950, 141-15 


The roentgenologist’s role, of great importanc 
the management of bronchogenic carcinoma, in 
cludes a judicious use of roentgenography, roent 
genoscopy, planar roentgenography, bronchography 
and diagnostic radiotherapeutic tests. Of 137 ca 
observed by the author, 86 per cent were diagnos 
or suspected roentgenographically. 

Epituberculous infiltrations and chronic parahil 
often resemble primary 
carcinoma. In such cases, planar roentgenog 
may elicit bronchial stenosis, neoplastic exter 
into a bronchus, atelectasis and perifocal pneumoni 

infiltrations. Confirmation is obtained by “‘localiz 
and serial bronchography with “Joduron B,” which 
is resorbed in a few hours and produces no sid 
reactions. Multiple films of suspicious areas ar 
taken. Constant filling defects are diagnostic. 

Test doses of 60-80 r at two day intervals sufhc 
to distinguish benign from malignant conditions. 
Control films are taken within eight days; re-exam 
nation at similar intervals is made as indicated. 

Of 150 autopsy specimens, von Vogler found 


pbronchog 


abscesses 


fice 
ns. 


und 
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regional and distant metastases in 93.5 per cent, while 


the primary tumor was only pea- or cherry-sized. 

These statistics indicate the need of cooperation 

between the roentgenologist and surgeon prior to 

pneumonectomy.— 7. Zausner, M.D. 

Josin, J. B. Cysts of the lung and of the medias- 
tinum. Canad. M. A. F., July, 1950, 63 


40—52. 


b 


Mediastinal cysts are almost always congenital 
in origin, whereas those of the lung may be acquired. 
Their formation is due to inclusion of aberrant cells 
during development. If these cells originate from a 
bronchial bud, the cyst is called bronchogenic, and 


if they arise from esophageal buds, the name of 


esophageal or gastric cyst Is applied. 

The wall of a bronchogenic cyst is composed of a 
bronchial coating with ciliated and cylindrical epi- 
thelium, smooth muscle fibers, cartilage, mucous 
glands and elastic tissue. The cysts having a digestive 
origin contain pepsin and hydrochloric acid and those 
of esophageal origin are internally coated with 
pavement epithelium. If they are gastric in origin 
they will be coated with glandular mucosa. 

Other mediastinal cysts are teratomas appearing 
as dermoid cysts. Hydatid cysts, of parasitic origin 
are occasionally found. The pneumocyst may appear 
as an area of focal « mphy sema. 

Pulmonary and mediastinal cysts must be differ 
entiated roentgenologically from thymic tumor, 
aneurysm, neurogenic tumor or any other solid 
tumor of the mediastinum. 

Seven cases are reported, 6 being bronchogenic 
cysts of which 2 involved the mediastinum and 4 
involved the lung. The seventh case represented a 
cystic dilatation of the bronchi. 

The treatment of these cysts IS surgical.—R. 


Reeves, A 1. 


BowpeNn, Lemuet, and ScHWEIZER, OLGA. 
Pneumothorax and mediastinal emphysema 
complicating neck surgery. Surg., Gynec. © 
Obst., July, 1950, 97, 81-88. 


The etiology of many cases of respiratory difficulty 
during operative procedures in the neck will remain 
unsolved unless the possibility of pneumothorax or 
mediastinal emphysema is constantly borne in mind. 
Mediastinal emphysema with or without an associ- 
ated pneumothorax is a well recognized complication 
of tracheostomy in infants and children. 

It is acommon misconception that pneumothorax 
complicating surgery about the lower neck is due 
entirely to accidental injury to the apex of the pleura. 
Although extensive dissection deep to the scalene 
muscles in the retrotracheal, paraesophageal area 
has resulted in the production of homolateral pneu- 
mothorax by this mechanism in a few cases, it does 
not explain the high incidence of bilateral or con- 
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tralateral pneumothorax encountered in the present 
series. A discussion of the anatomy of the fascial 
planes in the neck brings out the fact that a free 
passageway into the mediastinum is provided by 
opening the middle layer of the deep cervical fascia. 
Also, between the middle and deep layers of the deep 
cervical fascia in the midline space containing the 
trachea and esophagus there is an open passage into 
the superior mediastinum. 

In the past five years 18 cases of pneumothorax’ 
and 2 cases of mediastinal emphysema have occurred 
at Memorial Hospital during the course of operative 
procedures performed about the head and_ neck. 
Bilateral pneumothorax was found in 12 cases. 
Homolateral pneumothorax occurred in 4 patients 
and contralateral pneumothorax in 2 patients. 

The development of pulmonary interstitial em- 
physema from a partially obstructed airway or from 
positive pressure anesthesia may on occasion result 
in mediastinal emphysema and pneumothorax. How- 
ever, on the basis of the cases herein analyzed, it 
appears that a tension pneumomediastinum caused 
by exaggerated respiratory effort and a partially open 


superior thoracic inlet leads to rupture of the medias- 


tinal pleura and pneumothorax in the majority of 
cases. 

Prompt and adequate treatment of a complicating 
pneumothorax is mandatory. In this series of cases 
there have been no complications from the use of 
water-sealed intercostal catheter drainage. In gener- 
al, in the treatment of post-surgical pneumothorax 
this method, rather than that of repeated aspirations, 
is favored because of its simplicity, its effectiveness, 
and its apparent safety.—Mary Frances Vastine, 
M.D. 


Hype, BERNARD, and Hype, LeRoy. Spon- 
taneous mediastinal emphysema and bilateral 
spontaneous pneumothoraces. dm. Rev. 
Tuberc., June, 1950, 67, 883-886. 


A twenty-one year old white male developed 
spontaneous mediastinal emphysema and right pneu- 
mothorax on one occasion, and a little over a month 
later, another spontaneous mediastinal emphysema 
and bilateral spontaneous pneumothoraces. He had 
had three previous episodes which were probably 
spontaneous pneumothoraces, but no films were 
taken. 

When mediastinal emphysema occurs in conjunc- 
tion with pneumothorax, the pneumothorax 1s 
usually left sided. The occurrence of the bilateral 
collapse with the mediastinal emphysema is rare. 

In the experience of the writers, spontaneous pneu- 
mothorax is more common in underweight, though 
otherwise healthy, young males.—Lois Cowan 
Collins, M.D. 


Apramson, Haroip, Rook, Georce D., and 
Nau, Corne H. Acute pulmonary inter- 
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stitial and mediastinal emphysema (airblock) 
and pneumothorax in infancy and early 
childhood. ¥. Pediat., June, 1950, 36, 774- 


793. 


Air may escape under pressure from the alveoli 
into the interstitial tissues of the lungs, mediastinum 
and pleural spaces. This may follow acute or chronic 
diseases of the respiratory tract, trauma, or any 
excessive strain on the pulmonary apparatus. This 
will result in interference with the normal functions 
of respiration and circulation. Most cases recover 
spontaneously but a few may result in fatalities. 
In infants and children the condition may be un- 
suspected and be manifested clinically by severe 
persistent dyspnea and cyanosis. The author quotes 
some illustrative case examples including the roent- 
genograms, 

Previous authors ascribe the airblock to two main 
forces: interference with the pulmonary circulation 
by compression of the intrapulmonary vessels, 
heart, and great vessels by air bubbles of varying 
size; and interference with the respiratory move- 
ments from the locking or splitting action of inte- 
stitial air. The intra-alveolar pressure subsequent 
to overdistention of the alveoli exceeds the pressure 
within the vessels and air escapes into the perivascu- 
lar spaces. The air then dissects its way to the hilar 
regions and produces mediastinal emphysema. 
Eventually the air may be forced into the pleural 
spaces producing pneumothorax. According to Ham- 
man, pneumothorax results in one-third of the cases. 
Among conditions leading to airblock are overinfla- 
tion of the lungs, artificial resuscitation, insufflation 
anesthesia, atelectasis and blocked airways. The 
diagnosis is more difficult in children and usually 
requires roentgenography of the chest. In the antero- 
posterior projection air may outline the heart, al- 
though mediastinal air is best visualized in the lateral 
projection. 

Treatment varies with the severity of the condi- 
tion. Aspiration of the mediastinum may be required 
if cyanosis and dyspnea are severe.—R. M. Harvey, 


M.D. 


GarpneR, F. V. Malignant mediastinal tera- 
toma. Proc. Roy. Soc. Med., June, 1950, £3, 
451-483. 

In May, 1949, a thirty year old male complained 
of a small, single hemoptysis. Anteroposterior and 
lateral teleroentgenograms were normal. 

Three months later, in August, 1949, the patient 
was admitted to the hospital complaining of five 
weeks’ continuous dull substernal pain and dyspnea 
on exertion. Expansile pulsation was visible over 
the left upper chest. Teleroentgenograms showed 
a large pericardial effusion and a rounded mass lying 
in the anterior mediastinum extending outwards into 
the left upper field. Clinicopathological tests were 
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indicative but not diagnostic of malignancy. 

Deep roentgen therapy was given to the medias 
tinum without any significant decrease in size of 
the tumor mass. 

Three months after hospita 


and institution of roentgen therapy, November, 1949, 


admission to th 
teleroentgenograms showed no pericardial effusion, 
The mass seen on earlier films was larger and below 
it was an irregular mass extending outwards fron 
the left border of the heart. Thoracotomy reveal: 

a large vascular necrotic tumor in the anterior medias 
tinum extending into the left upper lobe. Biopsy 
showed malignant teratoma. 

Four weeks after operation, December, 1949, th 
patient died. At autopsy a massive tumor was found 
arising in the upper anterior mediastinum ext 
from the thoracic inlet to the diaphragm. It en 
veloped the whole anterior aspect of the heart and 
reached the left lateral chest wall causing 


naing 


pressur 

collapse of the left lung. Metastases were found in 
both lobes of the liver. The testes were normal. 

The extensive pulsation of the left upper chest 


was presumably transmitted pulsation due to th 
attachment of the tumor to the great vessels.—D. R. 
Bernhardt, M.D. 


BarKER, PAuLS., and Jounston, FRANKLIN D. 
Chronic pericarditis with effusion. Circu/a 
tion, July, 1950, 2, 134-138. 


The authors present 3 cases of pericarditis with 
effusion. They are interesting in that all 3 ran chronic 
courses, an exception to the general rule that pet 
carditis with effusion is a form of acut 

Features of special interest are the occurr 
prominent third heart sound in early di: 
the apex, the observation of large, broad or notched 
P-waves in the electrocardiograms, th 
large organized thrombi in the right atrium, and th 
tendency to progress to chronic constrictive per 
carditis. 


presence of 


Roentgenologic examinations revealed the cardiac 
enlargement, but were of little help in establishing 
the diagnosis of pericardial effusion. They were mor 
decisive after special procedures, i.c., (1) when films 
were made after the withdrawal of pericardial fluid 
and replacement with air; (2) after angiography, 
which in one instance revealed a thrombus in th 
right auricle.—G. ‘. Culver, M.D. 


Harvey, Joun An unusual case of 
bacterial endocarditis. Bull. ‘ohns Hopkins 
Hosp., June, 1950, 86, 364-369. 


A fifty-nine year old white male entered th 
tal and was found clinically to have rheumatic 
heart disease with mitral valve involvement and mild 
cardiac failure. The heart was enlarged and had a 
“mitral” configuration. Complicating this, however 
was a fever of unknown cause and excruciating back 
pain. Roentgenographic examination of the spin 


hosp 
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revealed a destructive lesion of T-8 with loss of the 
disc space between T-8 and T-9. Blood cultures 
were positive, the organism being identified as 
aerophilic alpha streptococcus. The patient then 
had subacute bacterial endocarditis with a hitherto 
undescribed complication, an acute osteomyelitis of 
a thoracic veretebrae.—f. 7. Wiesner, M.D. 


Gittick, Frepertck G., and ReyNoLps, 
F. Electrokymographic observa 
tions in constrictive pericarditis. Radiology, 
July, 1950, 55, 77-85. 

In studying 4 cases of constrictive pericarditis 
with an electrokymograph, the authors stress th 


importance of a plateau-like appearance of tl 


tolic phase of the tracing. This sign is probably du 
to. fixation in size of the pericardium, preventing 
complete dilatation of the heart during diasto 
It may be simulated by marked bradycardia and 
extrapericardial disease limiting expansion (th 
authors have not observed such a case); and occa 
sionally it may be seen at the junction of the right 
atrium and ventricle where superimposition may 
take place. It was not observed in acute per carditis 
and pericardial effusion. 


The difficulty in making a differential diagnosis 


from previously described signs and symptoms 1S 


discussed. A review of the literature reveals that 
constrictive pericarditis may be present in an en- 
larged heart and that the presence or absence of shell- 
like calcification may not be significant. Fixation of 
the mediastinum likely means involvement of the 


pericardium as well. It is believed that the above 
mentioned sign will aid greatly under the following 
conditions: (1) that the cardiac rate is normal, 


(2) that the roentgenographic examination of th« 
chest does not demonstrate extrapericardial obstruc- 
tion of cardiac motion, and (3) that consistent clini- 
cal signs and symptoms are present.—M. B. Good 


in, M.D. 


Ravin, A., Dresser, S., Bronrin, G., and 


Hurst, A. Cardiac arrhythmias produced 

two cases of transient partial right bundle 


branch block. dun. Int. Med., July, 195 


during right heart catheterization: report of 
] 


> 


174-107. 

The occurrence of ventricular premature contrac- 
tions during cardiac catheterization has been reported 
by numerous authors. Sosman states that premature 
ventricular contractions occur in about half of the 
cases when an attempt is made to pass the catheter 
through the tricuspid valve. Auricular fibrillation 
and auricular tachycardia have also been described 
by several authors. The occurrence of auricular 
premature contractions has not been reported in 
the literature up to this time. 

The data presented in this article are based on 
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23 patients, all of whom were Succ ssfully catheter- 


ized and in whom electrocardiograms were obtained 
during the catheterization. Auricular premature con- 
tractions were obtained in 17 of the 23 patients. In 
those patients who did not have auricular premature 
contractions only short electrocardiographic records 
were made while the catheter was in the auricle. 


The premature contractions occurred singly and in 
runs of two or four from the same focus. Some were 
in runs from several different foci. Nodal premature 
contractions were noted in 8 of the catheterized 
patients. These nodal premature contractions were 
most commonly intersperesd among the ventricular 
obtained as the 


catheter entered the right ventricle. Supraventricular 


premature contractions and w 


tachycardia was noted in 2 patients, usually when 


the catheter was in the region of the tricuspid valve. 
Ventricular premature contractions were almost 
universally obtain 

The ventricular extrasystoles were found to occur 
when the tip of the catheter was in the region of the 
tricuspid valve, principally when it was impinging 
on the area of the septum just beyond the valve. 
It is in this region that the conduction system lies. 
To get into the pulmonary artery the catheter in 
many instances impinges on the area in which the 
conduction system 1s located. When the catheter 
enters the pulmonary artery the extrasystoles prac- 
tically always stop. Often as the catheters are drawn 
from the pulmonary arteries the tip will again strike 
this area and will 


produce ventricular extrasystoles 
in large numbers. Apparently the surface of the sep- 
tum is much more irritable than is the remainder of 
the cardiac surfac 
In 2 patients transient partial right bundle branch 
block was recorded. In neither case was there any 
clinical evidence of a cardiovascular abnormality. In 
the first case the catheter passed easily into the 
right ventricle and the operator believes that it was 
in the pulmonary artery at the time the bundle 
branch block occurred. The catheter was immedi- 
ately withdrawn but the block persisted. There was 
no change in the heart rate and the patient noted no 
ill effects. The block persisted for twenty minutes 
and then disappeared completely and permanently. 
In the second case the tip of the catheter was moving 
in the direction of the apex of the right ventricle 
when it suddenly flipped into the pulmonary conus 


and it was at this time that the right bundle branch 
block was noted. The catheter was then passed into 
the pulmonary artery and left in place. The block 
gradually decreased in degree and was gone in about 
sixty minutes. 

It was concluded that the extrasystoles were due 
to mechanical irritation of the conduction system 
along the septum by pressure from the tip of the 
catheter. In several of the cases the premature 
systoles occurred when blood was withdrawn, sug- 
gesting that the catheter may have been displaced 
to the septum and that the suction produced by the 
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blood entering the catheter may have irritated the 
wall. The author stresses electrocardiographic ob- 
servation during cardiac catheterization for two 
reasons: (1) to obtain more information as to the 
effects of the catheterization on the heart function, 
and (2) to recognize the arrhythmias when they 
occur and to be able to withdraw when the ar- 
rhythmias become alarming. The author states that 
if the catheter is to be left in place any length of time, 
especially if the patient is to be exercised or moved, 
the tip of the catheter should be passed into the pul- 
monary artery. The use of quinidine and procaine is 
of value in inhibiting the arrhythmias during cath- 
eterization.—F. M. Windrow, M.D. 


SAMET, Puitip, Mepnick, Henry, and ScHwe- 
DEL, JoHN B. Electrokymographic studies of 
the relationship between electrical and 
mechanical asynchronism in the cardiac 
cycle. dm. Heart F., June, 1950, 379, 841-861. 


With the development of the electrokymograph, a 
new technique has become available for study of the 
problem of whether or not correlation of the electrical 
and mechanical events of the cardiac cycle does 
occur. The authors’ study was made to determine if 
electrical asynchronism of the ventricles (as noted 
in bundle branch block, complete heart block, and 
ventricular premature contractions) could be cor- 
related with mechanical ventricular asynchronism. 
Eighty-three patients with bundle branch block, 2 
patients with complete heart block and _ idioven- 
tricular rhythm, and twenty-one ventricular pre- 
mature beats in 14 patients were studied by simul- 
taneous electrokymography. 

Electrokymograms of the ascending aorta and 
pulmonary artery were obtained simultaneously. 
Comparison of time relationships between the onset 
of left ventricular ejection (on the ascending aorta 
electrok ymogram) and right ventricular ejection (by 
the pulmonary artery electrokymogram) could 
thus be made readily and rapidly without recourse 
to reference points. 

In 25 ‘“‘normal” patients it was found that the 
pulmonary artery ejection may precede the aortic 
arch ejection by as much as 0.03 second or follow it 
by as much as 0.02 second. Eighty-three cases of 
bundle branch block were investigated, and the 
over-all results demonstrated a lack of correlation 
between electrical and mechanical ejection asyn- 
chronism in 55. The basic point is that mechanical 
ejection is delayed from both sides of the heart in 
the majority of bundle branch block cases irrespec- 
tive of the side of the bundle branch block, especially 
when ventricuiar ejection asynchronism is absent. 


Harold Fulton, M.D. 


Manninc, G. W. Cardiac manifestations in 
Friedreich’s ataxia. dm. Heart 7F., June, 
1959, 39, 799 816. 
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Friedreich’s disease, the commonest of th 
hereditary or familial ataxias, is generally regarded 
as affecting only the central nervous system. A r 
view of the literature and the study of 6 recent cases 
revealed, however, that the heart may often bx 
affected (in about 30 per cent of cases), and in 
particular the electrocardiographic pattern may b 
disturbed. Pathologically the heart may show de 
generative changes basically similar to those seen in 
the brain and spinal cord. A chronic interstitial 
myocarditis and accompanying cardiac hypertrophy 
was observed in 1 of the author’s cases. 

Six cases classified as Friedreich’s ataxia 
studied by the author; definite cardiac symptoms 
were present in 2 of the patients, and both showed 
cardiac enlargement in the roentgenogram. In 2 other 
cases no symptoms of heart disease were 


wer 


present, 
but there were gross electrocardiographic changes in 
the form of multiple auricular and ventricular 
extrasystoles or T wave abnormalities. A marked 
cardiac rhythm disorder led in 1 case to acute heart 
failure. Marked cardiac arrhythmia leading to 
cardiac insufficiency has not been previously r 

ported in association with true familial ataxia, but 
has been described as the principal clinical feature of 
familial cardiomegaly. The pathological and frenetic 
similarity between these two diseases is discussed. 


Harold Fulton, M.D. 


ABRAMSON, Haro pb. Transposition of the great 
vessels; diagnostic use of angiography in a 
newborn infant. dm. F. Dis. Child., June, 
1950, 79, 1063-1072. 


The case reported in this paper was one of a new 
born infant with a congenital cardiac lesion consist 
ing of a complete (crossed) transposition of the great 
vessels and an interatrial patency, with closed inter 
ventricular septum and obliterated ductus arteriosus. 
Angiography was carried out when the baby was 
only forty-two days old. There were no untoward 
symptoms after the injection, but two days later th 
baby became listless and refused feedings. On th 
third day death occurred due to cardiac failure. 

The details of the angiography are described and 
the differential diagnosis is discussed with respect 
to the interpretation of the angiocardiogram as com 
pared with the clinical impressions and the results 
of the postmortem examination. In the roentgeno 
gram taken 1.5 seconds after injection, the opaque 
medium filled the dilated right atrium and ven 
tricle as well as the entire aorta with its cervical, 
thoracic and abdominal branches. The pulmonary 
arterial system was not opacified. No opaque sub 
stance was seen in the region of the left ventricle. A 
small vascular structure in the 
window was seen indistinctly and was interpreted as 
representing the left pulmonary artery. At the bas: 
of the intracardiac portion of the aorta, a large sac 
like projection was construed as being infundibulum 


area of the aortic 


of the right ventricle. The pulmonary arterial 
branches were not opacified until 2.5 seconds after 
the injection and they remained opaque for approx! 


mately six seconds. These’ observations suggested 


the presence of an aorta that communicated directly 
with an enlarged right ventricle and that was as 
sociated with an atresia or pronounced stenosis of 
the pulmonary artery. 

The angiocardiogram correctly indicated the 
presence of the aorta arising from the right ventricle. 
The interpretation of the sac-like projection as thi 
dilated infundibulum of the right ventricle was in 
accurate. The faint and indistinct opacification of 
the left pulmonary artery may be ascribed to the 
shunted mixture of iodopyracet Inj ction and blood, 


rather than to a stenosis of the pulmonary conus 
valve or artery. 

The author suggests that further studies of toxic 
ity of the opaque medium should be made. He sug 
gests also that studies should be made of poss b] 
toxic effects from the use of sedatives intravenously 


in newborn and young infants.—R. S. Bromer, M.D. 


Jounson, Rosperr E., WeRMER, PAUL, Kuscu- 
NER, Marvin, and CourNAND, ANDRE. 
Intermittent reversal of flow in a case of 
patent ductus arteriosus; physiologic study 
with autopsy findings. Circulation, June, 
1950, / 
The direction of the blood shunt between thx 

aorta and pulmonary artery through a patent ductus 


arteriosus is from the vessel which has the highest 


pressure into the one of lower pressure. This is 

usually from the aorta into the pulmonary artery. 

Occasionally, when the pulmonary pressure exceeds 


that of the aorta, the direction of flow is reversed. 
This is usually a later complication following long 
standing increased pulmonary blood flow and sub 
sequent pulmonary hypertension. It causes late 
cyanosis “cyanose tardive.” 

The authors believe that reversal of blood flow 
through a patent ductus may occur frequent! 
ing the different phases of cardiac systole and dias 
tole. They have found “impingement plaques” of 
atheromatous material on both the aortic and 
pulmonary walls opposite the openings of the ductus 
in autopsy specimen. They state that these plaques 
are the result of the impact of the jet of blood from 
the ductus striking the wall of the aorta or pul 
monary artery over a long period of time. 

One case is presented with extensive clinical 
studies, cardiac and great vessel catheterizations and 


autopsy report.—F. M. Windrow, M.D. 


EnGLE, Mary Payne, Torrence P. 
B., Bruins, Caro.ine, and Taussic, HELEN 
B. Ebstein’s anomaly of the tricuspid valve; 
report of three cases and analysis of clinical 
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syndrome. Circulation, June, 1950, 7, 1246- 
1200, 


In Ebstein’s anomaly the attachment of the tri- 
cuspid valve is displaced downward into the right 
ventricle so that the upper part of this chamber is 
included in the right auricle, and the right ventricle 
is correspondingly decreased in volume. The tri- 
cuspid leaflets are fused into a membranous basket 
which balloons down into the ventricular cavity. The 
ventricular wall above the valve is very thin (1-2 
mm.). The large right auriculoventricular chamber 
usually enlarges to tremendous size. 

The function of the right heart is very inefficient. 
The auriculoventricular upper chamber cannot ever 
completely empty itself through the relatively small 
tricuspid opening into the small ventricular chamber. 
Also the ventricular portion of the large supratri- 
cuspid chamber is in diastole when the auricular 
portion is in systole, and vice versa. 

If the foramen ovale is not completely sealed, 
and frequently it is not, the high right auricular 
lood through it into 
the left auricle and the systemic circulation, resulting 


: 
pressure forces unoxygenated bD 


in cyanosis. The foramen ovale was patent in 18 of 
the 26 reported cases. 

The roentgen findings are: progressive cardiac 
enlargement, concave pulmonary conus region of 
heart shadow, and abnormally small pulmonary 
vascular shadows. All the findings so closely resemble 
those of the tetralogy of Fallot that heretofore they 
have been indistinguishable during the life of the 
patient. Ebstein’s anomaly is not amenable to 
surgery while the tetralogy usually is. 

Diagnostic points: (1) delayed or insidious onset 
of cyanosis, out of proportion to the mild dyspnea; 
(2) excessive, progressive right heart enlargement; 
no tricuspid insufficiency; (3) small pulmonary ves- 
sels; poor cardiac pulsations; (4) delayed auriculo- 
ventricular conduction and right bundle branch 
block; (5) angiocardiographic findings: (a) large 
right auricle with poor emptying; (b) small right 
ventricle; (c) auricular septal defect—F. M. Win- 
drow, M.D. 
TackeTt, Hatt S., Jones, Russet S., and 

Kyte, J. WARREN. Primary angiosarcoma 

of the heart. 4m. Heart F., June, 1950, 379, 

This is apparently the fifth reported case of angio- 
sarcoma of the heart. The patient, a forty-five year 
old colored female, complained of malaise, weakness, 
and ill-defined chest pain. The heart sounds were 
unimpressive, but the heart and liver moderately 
enlarged on physical examination. Chest roentgeno 
grams showed a “‘water-bottle” heart with a nodular 
prominence on the right border in the region of the 
right atrium; fluoroscopically cardiac pulsations 
could not be discerned. These findings were inter- 
preted as pericardial effusion due to metastatic malig- 


tic 
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nancy. Pericardial tap yielded bloody fluid which 
exhibited tumor cells on Papanicolaou stain. The 
patient soon died in shock, and postmortem exami- 
nation revealed an angiosarcoma of the right atrium 
with metastasis to the right ventricle, to the lung, 
and direct extension through the right atrial wall into 
the pericardial sac with resultant hemopericardium. 
The tumor, measuring 8 by 5 by 5 cm., arose from 
the atrial septum, filled the right atrium, occluded 
the tricuspid valve, and partially obstructed the 
orifices of the vena cava and coronary vein. 

This case presented the classical evidences of 
cardiac tumor: right heart failure (the great majority 
of primary cardiac malignancies arise in the right 
heart), bloody pericardial effusion, and irregularity 
of the cardiac border on the roentgenogram. 


Harold Fulton, M.D. 


FLEISCHNER, Fetix G., Rospins, SAMuEL 
and Asrams, Morris. High renal ectopia 
and congenital diaphragmatic hernia. Radio/- 
ogy, July, 1950, 55, 24-26. 

The antemortem diagnosis of a thoracic ectopia of 
the right kidney in an elderly woman is reported. 
Previous reports of thoracic renal ectopia have been 
in stillborn fetuses or short-lived children. This is 
considered a congenital hernia and the cause of its 
malposition is discussed. 

The content of the hernia was identified as kidney 
by intravenous urography. There were no clinical 
signs or symptoms referable to the anomaly. Two 
figures of roentgenograms demonstrating the ectopic 
kidney are included.—E. E. Seedorf, M.D. 


Gueret, A., A., Cacuin, M., and 
Conte, M. Le ménisque, traduction radio- 
logique des cancers infiltrés et ulcérés de 
l’oesophage. (The roentgenological meaning 
of the meniscus sign in infiltrating and ul- 
cerating cancers of the esophagus.) Arch. d. 
mal. de l’app. digestif, June, 395 
653-660. 


1950, 


The authors present history and illustrative roent- 
genograms and sketches of 3 patients and mention 
a fourth, in whose esophagus the meniscus sign was 


demonstrated, and subsequently the presence of 


cancer was proved. They emphasize that it is neces- 
sary to study the esophagus systematically, in vary- 
ing degrees of rotation, and to demonstrate super- 
imposable images in multiple films. 

They feel that the sign is indicative of an extensive 
excavating ulceration whose surface is folded upon 
itself, and that its presence cannot be considered an 
infallible proof of cancer. However, they believe that 
its demonstration in the esophagus favors a diagnosis 
of early cancer.—A. K. Wilson, M.D. 
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FRIEDMAN, Pau. S. Roentgen diagnosis of 
subdiaphragmatic abscess. Radiology, July, 
1950, 555 36-40. 


to make a 


Roentgenologic methods will enable on 
diagnosis of subdiaphragmatic abscess fairly eat 
in the course of the disease. The following are son 
of the important findings: 

1. Restriction of motion beyond that noted nor 
mally after abdominal surgery. 

2. Elevation and fixation of the hemidiaphragm. 

3- Obliteration of the right posterior angulation 
of the hemidiaphragm occurs commonly with abs« 
beneath this area. 

4. Pulmonary changes due to direct 
extension are pleurisy with effusion, lobular atelecta 
sis, and lobular pneumonia. 

5. About 25 per cent of all cases hav 
cavities. (Author states this is du 
rupture and not gas-forming bacteria. 


to Nollow 


6. In the case of subdiaphragmatic abscess on th 
left, the cardia of the stomach is displac 
and to the right. 

7. Abscess beneath the liver on the right may caus 
persistent dilatation of the stomach and duodenun 

A. Stevenson. 
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CuLver, Gorpon J., and Concannon, JosePH 
P. Retroperitoneal emphysema from perfora 
tion of an intraperitoneal viscus. Radiology, 
July, 1950, 55, 86-88. 

Retroperitoneal 
lesions of the small or large intestine may occur by 


emphysema _ perforating 
dissection of the gas through the mesentery or by 
direct extension posteriorly when no mesentery is 
present. 

A case is presented in which a perforat 
of the sigmoid permitted gas to escape through th 
mesentery to the retroperitoneal area with 
about the left kidney.—C. 4. Steven M.D. 
Catvy, Georce L. Porphyria; a consideratior 

in surgical diagnosis. Surg., Gynec. © Ol 

June, 1950, 90, 716~721. 


Porphyria is a little known disease which may 
present the clinical picture of an acute abdominal 
surgical condition. It has been recognized with 
creasing frequency the past ten years. Surgical inter 
vention, with rare exceptions, is contraindicated. 

The clinical picture is variable but is most com 
monly characterized by onset in early 
with symptoms of colicky abdominal pain, obstipa 
tion, and evidence of emotional and neurologica 
disturbance in association with the excr 
or red urine. 

From the clinical standpoint, the disease appears 


adulthood 


tion of dark 


om 
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in three forms and may be classified as follows: (1) 
light-sensitive; (2) acute intermittent or acute idio- 
pathic; (3) mixed, with characteristics of 1 and 2. 
(Also called ‘‘chronic,” a meaningless term, for por- 
phyria is a chronic disorder with episodic recurrence.) 

There is increased excretion of porphyrins in the 
urine and feces in all forms of porphyria. The light- 
sensitive type is rare and may infrequently be ac- 
companied by a hemolytic anemia. The acute inter- 
mittent form is the most common and may first be 
noted following infection, exhaustion, trauma, dur- 
ing or after the puerperium or with the use of barbi- 
turates, sulfonamides and alcohol. This so-called 
“acute porphyria” often presents symptoms of ab- 
dominal pain and signs of intestinal obstruction at 
the onset of an attack or it may closely simulate th 
syndromes of appendicitis, peritonitis, pancreatitis, 
perforated peptic ulcer or cholecystitis. The mixed 
form of porphyria is a clinical rarity. 

Multiple appearances of porphyria in families have 
been observed. The light-sensitive type is seen in 
infancy and early childhood, the mixed form in 
adolescence and the acute intermittent form after 
the adolescent period. 

The vagaries of its clinical expression mark por 
phyria as “the simulator.” 

Diagnosis. Examination of the urine makes on 
suspicious of this disease if the Spe cimen is dark or if 
it darkens on standing, especially on exposure to 
sunlight. The urine specimens of patients with acute 
intermittent porphyria often give a strong Ehrlich 
reaction. The chromogen (porphobilinogen) responsi- 
ble for the reaction in these specimens is distinct from 
urobilinogen and is easily separable from it by the 
Watson-Schwartz test. False positive tests are ex- 
tremely rare. Porphobilinogen is regarded as a 
colorless precursor of uroporphyrin. 

Treatment. The treatment of episodes of acute 
intermittent porphyria is directed along protective 
lines, i.e., the cautious use of chemotherapeutic 
agents and sedative drugs (especially the barbi- 
turates), restoration of optimal electrolyte relation- 
ships, and avoidance of trauma, either physical or 
psychological. Demerol is effective in control of 
pain. 

Preventive measures during asymptomatic periods 
include general considerations of good hygiene in 
regard to diet and rest, avoidance of overexposure 
to sunlight, and prompt attention to all infections. 

The author has reviewed protocols of over 100 
cases and has personally observed 16 additional 
patients. Many of these individuals were subjected 
to one or more surgical procedures before porphyria 
was suspected.—Mary Frances Vastine, M.D. 


Carp, Louis. Foreign bodies in the gastro- 
intestinal tracts of psychotic patients. Arch. 
Surg., June, 1950, 60, 1055-1075. 
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The author reports a series of 26 cases of foreign 
bodies in the gastrointestinal tracts of psychotic 
patients. In one-half of the cases the diagnosis of 
dementia precox was made. Eleven patients were 
treated surgically. 

Foreign bodies are obstructed or delayed usually 
at the following anatomical levels: (1) the pharynx; 
(2) the pylorus; (3) the junction of the second and 
third part of the duodenum; (4) the ileocecal region; 
(5) the lumen of the appendix; (6) the junction of 
the cecum and the ascending colon; (7) flexures and 
haustra of the large intestine. 

Opaque foreign bodies were visualized in all cases 
in the author’s series. In a few cases confusion was 
experienced regarding the location of the objects. 
In 1 case the shadows of three hairpins were constant- 
ly superimposed over a filling defect in the cecum 
as revealed by barium enema. This was interpreted 
as foreign body perforation with abscess formation. 
At operation the mass proved to be a carcinoma 
of the cecum and the foreign bodies were not located 
but were subseque ntly pass« d. 

The decision regarding surgery may be difficult. 
As a rule, the indications for operation are perforation 
of a viscus, obstruction, the presence of a toxic 
foreign body, such as a tube of radium, immobiliza- 
tion of the foreign body or multiplicity, size, shape 
and weight of foreign bodies which would make their 
passage improbable or impossible. In the author’s 
series, 2 patients in the operative group died of shock, 
Four patients in the non-operative group died, 2 
of mediastinitis, 1 of suffocation and 1 of unrelated 
bronchopneumonia.—f. N. Ané, M.D. 


Wise, Rosert A. Diffuse polyposis of the 
stomach; total gastrectomy. Arch. Surg., 
July, 1950, 67, 95-101. 


Polyps of the stomach occur either as discrete, 
isolated, papillary projections from the gastric 
mucosa or as diffuse, multiple nodules transforming 
the entire mucosa into a polypoid mass. 

The writer cites Pearl and Brunn’s series of 41 cases 
of multiple gastric polyposis in which the incidence 
of malignant degeneration was 51 per cent. Resection 
of the polyp-bearing area, rather than simple exci- 
sion, is therefore thought advisable. Because the 
majority of these polyps are found in the prepyloric 
and antral regions, subtotal gastrectomy will usually 
eradicate them successfully. When polyps involve 
the entire stomach, complete removal can be ac- 
complished only by total gastrectomy. The writer 
was able to find only 5 cases in the literature in which 
total gastrectomy was employed for diffuse gastric 
polyposis. 

Diffuse polyposis of the stomach is thought to be 
a definite clinical entity, occurring usually in persons 
in the second and third decades, with achlorhydria 
being a constant finding. The pathologic picture is 
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described in detail. Roentgenologically, diffuse poly- 
posis must be differentiated from gastric carcinoma, 
lymphosarcoma and hypertrophic gastritis. 

The writer gives an excellent case report of a 
young man with diffuse polyposis, illustrating the 
value of total gastrectomy. In eighteen months after 
surgery the patient was free of gastric symptoms, 
maintained his weight and was doing his usual work 
as a farmer. The case report contains excellent 
roentgenologic reproductions of the stomach as well 
as the gross and microscopic pictures of the surgical 
specimen.—R. F. Niehaus, M.D. 


Brick, Irvinc B., and Amory, Harotp I. 
Incidence of hiatus hernia in patients without 
symptoms. Arch. Surg., June, 1950, 60, 
1045-1050. 


Because of the relative frequency of hiatus hernia 
in a previous series, the authors examined 300 male 
patients over fifty years of age without significant 
gastrointestinal symptoms. Only 4 cases (1.3 per 
cent) of hiatus hernia were found in this group. In 
the previous series of 3,448 patients undergoing 
roentgen study of the upper gastrointestinal tract, 
hiatus hernia was found in 308 patients. 

The patients of this series were examined in the 
supine position with the table horizontal. Eight 
ounces of the barium sulfate water mixture had been 
given to the patient previously and he had been 
instructed to hold the last swallow in his mouth. 
After the fluorescent screen was centered, the patient 
was instructed to swallow and the mixture was 
observed passing through the esophagus. The table 
was then tilted to a 10 degree Trendelenburg position, 
and the patient was instructed to raise both legs 
without bending the knees. The esophagus and 
stomach were studied in this manner.—7. N. Ané, 


M.D. 


MarsHALL, SAMUEL F., and MEIssner, WIL- 
L1AM A, Sarcoma of the stomach. dun. Surg., 
June, 1950, 737, 824-837. 

Sarcoma of the stomach is not a common neo- 
plasm; it is discovered in the majority of the cases at 
operation. The presence of a large palpable abdomi- 
nal mass suggests the tumor to be inoperable car- 
cinoma, due to the extensive involvement of the 
stomach and its size. 

A clinical analysis is presented of 41 patients with 
sarcoma of the stomach seen in the Lahey Clinic 
between the years 1929 and 1949. During this time 
there were 1,171 operations for malignant tumors of 
the stomach, making the ratio of sarcoma to carci- 
noma I to 28, or an incidence of 3.5 per cent. 

For practical purposes, there are only two types 
of gastric sarcoma, those arising from smooth muscle 
and those arising from lymphoid tissue. 

The malignant tumors of smooth muscle origin, 
the leiomyosarcomas, were located in various por- 


Jt NE, 


tions of the stomach and were more common in the 
pyloric third. The size varied from 2.5 to 14 cm. in 
greatest diameter. The tumors, although sometimes 
lobulated, were in most instances well circumscribed. 
In all instances the tumor was thought to be com 
pletely excised locally; metastasis to lymph nodes 
was not found in any case. Microscopically, the 
leiomyosarcomas arose from the gastric muscularis 
and were composed of spindle-shaped, relatively 
well differentiated, smooth muscle cells. The general 
impression was that of a low grade malignancy. No 
invasion of blood vessels or lymphatic vessels was 
found. 

The lymphoid tumors, of which there were 32, 
were located in various portions of the stomach and 
showed no predilection for either wall or curvature. 
The majority of the tumors were Hodgkin’s disease or 
lymphosarcoma. These neoplasms were usually 
larger (smallest 2.0 cm.; largest 18 cm. in greatest 
diameter) and more likely to grow in the sam: 
plane as the gastric wall rather than into the lumen. 
None was encapsulated; most were poorly or irregu 
larly circumscribed. Thirteen of the 32 cases showed 
metastatic involvement of regional lymph nodes. 
Microscopically, invasion of adjacent normal tissu: 
was present in each case. Distinguishing some un 
differentiated carcinomas from lymphoid tumors may 
give considerable difficulty. 


The etiology of the sarcomas is unknown. No proof 


existed that any of the malignant neoplasms aros: 
from a pre-existing benign tumor. Nothing to sug 
gest a relationship between peptic ulcer and sarcoma 
was found. 

In this series there were 14 females and 27 males, 
a ratio of I to 1.9. The average age of the 41 patients 
was fifty-three years. 

Sarcoma of the stomach presented no character- 
istic clinical features, and in general the symptoms 
were similar to those accompanying gastric carcino 
ma. The average duration of symptoms was ten 
months, although symptoms had been present for a 
period ranging from three weeks to four years. The 
presence of high gastric acidity does not rule out 
malignant tumor of the stomach, but the absence of 
free acid is particularly significant. 

Roentgen studies were obtained in all 41 cases. 
The preoperative diagnosis of sarcoma of the stom 
ach was made in only 1 case in which the tumor aros« 
from lymphoid tissue, but was suspected in 2 cases. 
The roentgen diagnosis in 28 was carcinoma, and 
in I it was benign gastric ulcer. Tumors arising 
from lymphoid tissue presented no characteristic 
roentgen picture. Certain signs were observed in 
cases of lymphosarcoma which might prove help 
ful, notably (1) a filling defect with smooth margins; 
(2) a localized type of tumor which is round and 
smooth; (3) in the diffuse type, involvement of large 
portions of stomach simulating linitis plastica; (4) 
a relief picture often showing mucosal rugae in thick 
folds; (5) the presence of a palpable tumor in a 
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young individual; and (6) the presence of multiple 
ulcers. It is well to emphasize that rox ntgen exam 
nation may not reveal evidence of any definite ab 
1ormality in the stomach. This was true in 2 cases. 

Palpable abdominal tumors were demonstrated 
in II patients. Unless there is evidence of wid spread 
extension, exploratory laparotomy should be carried 
out in all cases to establish a definit diagnosis. 

The only treatment in gastric sarcoma is radical 
surgery. In tumors arising from lymphoid tissue. 
A biopsy 
specimen should be obtained in every instance, so 
that irradiation can 


this is followed by deep roentgen th rapy. 


1 4 
be employed if radical surgery 
does not appear feasible. No irradiation was used in 


those patients operated on for leiomyosarcoma. 


The results in the patients operated on for leio 


myosarcoma were surprisingly good. Eight of th 


9 patients are well from one to twenty years and 6 


patients lived five years or longer; in other words. 
a 67 per cent five year or more survival was obtained 
after operation. One patient is dead six years aft 
partial resection, the cause of death being unknown. 

Of those patients who had tumors dev: loping from 
lymphoid tissue, 2 died 
and 12 period of thirteen months. 
The per cent) ar and w 

It is of interest to note that 11 patients had total 


immediately after operation 


lived an averag 


remaining 106 alive 


gastrectomy for re moval of sarcoma; of this group, 
§ (45 per cent) have survived five years or 


long r. 
ents whos« 


were removed by 


Of a group of 26 pat 


tumors (exce pt in 
Cases) | 


purtial resection, 12 
five years or longer, a five year survival of 46 p 
4 


cent.—S. N. Tager, M.D. 


SMITH, G. A., and Brackney, E. L. 
nary 


Prelimi 
method of intestinal 
intubation with the aid of a flexible stylet 


report On a new 


with controllable tip. Surgery, June, 1950, 
27, 817-821 
27, 817-821. 


The authors describx the construction and use of 


an ingenious stylet with a mechanically controlled 
Hexible tip that is used to guide a koroseal tub 


through the pylorus. 
consulted for the 
details of construction. Movement of a handle con 


The original article should be 
trols the motion of the flexible tip through an arc 
of 180 degrees in a single plane. The stylet is intro 
duced through a hole in the side of the tube, and is 
passed to within 1 inch above a lucite plug in the 
end of the tube. This tube is of the double-lumen type 
and has a latex balloon that communicates with on: 
of the lumens. After distention of the stomach with 
800 to 1,000 cc. of air, the tube, with stylet in place, 
is introduced through either the mouth or the nos: 
and passed into the cardiac portion of the stomach. 
The end of the tube is then manipulated by means of 
the controllable tip of the stylet, and is advanced 
into the duodenum under roentgenoscopic control. 
The stylet is then withdrawn and the balloon is 
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inflated with 20 cc. of air. The hole in the side of the 
tube through which the stylet was inserted is closed 
by means of a metal-tubing insert. 
This device was used successfully 
tients who had moderate to severe int 
tion. Intubation failed in 1 
duodenal 


in 22 of 23 pa- 
stinal obstruc- 
patient who had para- 
resulting previous 
length of time 
required for intubation was ten minutes: the shortest 
time 


adhesions from a 


laparotomy. The average over-all 
was two minutes; the longest, thirty minutes. 
This instrument would seem to be a valuable aid 
when there is an urgent need for intubation which 
cannot be accomplished 
The 
stylets and tubes are being constructed 
the treatment of children who hav 


C. B. Holman, M.D. 


rapidly or readily by the 
authors add that at present 
for use in 
intestinal ob- 


usual methods. 


struction. 


STRODE, Ernest C., and Dean, MELvIN L. 
Acid burns of the ; report of two 
» 7377, SOI-SII. 


stomacn 


cases. dunn. Surg., June, 195 


Cicatricial constriction of the esophagus caused 
Dy lye or other strong alkalis is a comms mn occurrence, 
Strictures of the stomach with an undamaged esoph- 
agus is rare. An uninvolved esophagu: 


demonstrable in the 


with lesions 
stomach has been found to 


occur more frequently following th ingestion of 


strong acids. A review of the literature reveals 140 
loric stenosis has followed 
the ingestion of some corrosivs y 12 of these 
were recorded by There is a 
marked preponderance of stomach lesions where acid 


Cases reported in which py 
but onl 


American authors. 


has been taken as compared to esophageal stenosis 
has been an alkali. 
No rational explanation for this has been given. 
\nother constant feature of the report 


where the offending substanc 


| cases is the 
rapidity of onset of the stenosis. 

Pathology. In general, acids are strongly irritative 
and cause a coagulative necrosis of the surface epi- 
thelium and submucosal tissue. Blood vessels and 
lymphatics are destroyed and th 


more vulnerable to continued 


tissues are left 
exposure to the corro- 

perforation 
and neutrali- 
important factor. 
The ingestion of acid on an empty stomach will cause 


sive. This process may lead to immediat 
if the acid is concentrated or if dilution 
zation are delayed. Dilution is an 


1 a full stom- 
ach. Repair of surface epithelium may be expected 


more extensive damage than will acid or 
but the rugae and gastric glands at usually de- 
diffusely af- 
fected, but the greater curvature, fundus and cardia 


stroyed. The entire stomach may b 


will be relatively less scarred. In most cases, however, 
the only scarrig is at the pyloric ring. Hour-glass 
deformity of the stomach and other intermediate 
degrees of scarring are seen occasionally. 

Signs and Symptoms. The onset of symptoms is 
immediate, with severe burning pain in the mouth, 
throat and stomach, spreading rapidly over the entire 
abdomen. There is intense thirst, with great diffi- 
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culty in swallowing, and each attempt to drink is 
followed by renewed vomiting. Respiration is diffi- 
cult and noisy; the voice is hoarse and speech may be 
impossible. Acute edema of the layrnx may cause 
death from asphyxia. The patient usually retains 
consciousness. Death may also result from convul- 
sions, suffocation, exhaustion or shock from perfora- 
tion of the stomach. Death usually occurs within 
twelve to twenty-four hours from the local action, 
or partial recovery may take place and death occur 
after a few days from gastric inflammation. The 
patient may recover from the acute symptoms and 
die after two or three weeks from weakness and 
exhaustion, or he may live for years with stricture 
of the gastrointestinal tract. 

Roentgen examination is necessary to confirm the 
site and severity of the lesion, and to show the extent 
of secondary dilatation. Frequently the roentgen 
examination is suggestive of cancer of the stomach. 
If a history of ingestion of a corrosive substance is 
kept in mind, the erroneous diagnosis of gastric 
neoplasm will not be made. 

Treatment. Kirst neutralization of the acid, and 
for this purpose an alkali should be given. Calcined 
magnesia, lime water, or milk of magnesia may be 
used. When there is edema of the glottis, tracheotomy 
may be necessary. After the onset of the sequelae 
from the ingestion of acids the treatment becomes 
entirely surgical. Review of the literature revealed 
gastroenterostomy to be the surgical treatment of 
choice for pyloric strictures. Partial gastrectomy has 
been employed only 4 times. The 2 cases reported 
here were treated by gastric resection. 

Two clinical cases are presented in detail. A definite 
proof of the ingestion of acid in the first case is 
lacking, but the history and subsequent pathologic 
findings are highly typical of changes shown following 
the ingestion of some corrosive. The thrombosis of 
all the vessels in the stomach as confirmed on micro- 
scopic examination is typical of local action due to 
some corrosive acid. In the second case, a definite 
history of ingestion of muriatic acid with subsequent 
early treatment is given. The course of events in 
this case was typical of the recorded cases in which 
stenosis developed. This is the first case reported in 
which it was obligatory to do a gastric resection in 
order to relieve the obstruction.—S. N. Tager, M.D. 


Rupner, Henry G. Prolapse of the gastric 
mucosa; report of 22 cases. South. M. 7F., 
June, 1950, 43, 480-489. 

Prolapse of the gastric mucosa of moderately 
severe or severe degree is a definite clinical entity, the 
incidence being as high as that of gastric ulcer. A mild 
or moderate prolapse which does not produce symp- 
toms cannot be regarded as a real entity. 


Various theories of the causation of prolapse of 


the gastric mucosa have been suggested. Apparently, 
gastric hyperperistalsis is the fundamental factor, 
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and this in turn seems to be induced by a neurogenic 
element. In severe prolapse, the neurogenic element 
may be inherent, the mechanism in this event being 
comparable to that of an intestinal intussusception 
or gastroduodenal ileus. 

The symptoms are similar to those of other gastric 
and duodenal lesions. If roentgenograms demonstrate 
definitely and repeatedly the characteristic mush 
room-shaped filling defect of the duodenal bulb, 
its presence should be strongly suspected. Particu 
larly is this true if, following a diagnosis of atypical 
duodenal ulcer, the patient does not respond to ulcer 
therapy. 

As a rule, repeated fluoroscopic studies and numer 
ous serial films of the duodenal cap are necessary for 
the diagnosis, as well as close cooperation between 
the roentgenologist and gastroenterologist in their 
interpretation. 

The roentgen findings should be distinguished 
from those of duodenal ulcer, duodenitis, prepyloric 
ulcer, antral gastritis and other diseases of the 
duodenum and prepyloric region. 

The conservative treatment consists of diet, seda 
tion, antispasmodics, rest, psychotherapy and thx 
removal of stimulation. Patients with a moderately 
severe prolapse should be hospitalized until its 
presence can be determined and a strict therapeutic 
regimen instituted. Those with a severe degree, who 
continue to have acute epigastric pain, recurrent 
bleeding, or evidence of pyloric obstruction despit 
the use of conservative measures, should be treated 
surgically. 

There are numerous reproductions of roentgeno 
grams and of four surgical specimens.—¥. G. Snead 


M.D. 


> 


Cottett, HucGu S., Tirman, WALLAcE S., 
and Caytor, Harotp D. Roentgen demon 
stration of the common duct entering a 
duodenal diverticulum. Radiology, July, 1950, 
555 72-76. 

Duodenal diverticula are relatively common, th: 
greatest number occurring in the second part near 
the ampulla of Vater. The authors report the first 
instance where the termination of the common bil« 
duct in a duodenal diverticulum was demonstrated 
roentgenographically in a living person. This was 
done by injecting diodrast into the T-tube within 
the bile duct and simultaneously examining the pa 
tient with a barium meal. 

Other conditions which might present a similar 
picture and the etiology of the abnormality are dis 
cussed.—E. E, Seedorf, M.D. 


OcitviE, HENEAGE. Non-malignant duodeno- 
colic fistula; report of two cases. dun. Surg., 
June, 1950, 737, 899-902. 

Duodenocolic fistula is a lesion of great rarity. 

Most of the cases recorded have been due to the 
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extension of a carcinoma of the transverse colon, 
but 5 cases of benign duodenocolic fist 1 have b 
recorded since 1885. The cause is reported to hav 


been duodenal ulcer in 3 cases, typhoid ulceration in 


author reports 


1, and ulcerative colitis in 1 case. Th 


Th 


year old woman who was known to have a 


2 additional cases. was that of a fifty-twe 


qauode!l 

\ mark a pi 
gression of symptoms brought the patient to sur; 
of the pres 
lumps around the fistula tract, it 


colic fistula for at least tw nty years. 


and by virtue nce of a collection 


careous was tl 
impression that a caseating tuberculous lymph nod 


had ulcerated simultaneously into the two viscer: 


In the second case, that of a fifty-four year « 
] 
naval commander, gain a cCaseating giand was 
1 | 
believed to be the cause. In this cas iS W is t 
nirst, the communication was between th Oowest 


part of the third portion of the duodenum and tl 


back of the ascending colon 

In th discussion r thes cases, al L1ddlitio 
example was offered. The fistula h vas b \ 
to have been due to a perforating Vertic m 
the duodenum, although a perforating d 
ulcer could not be ru out 

A total, then, of 8 cases of benig odenoc 


fistula have now been report 
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ot the small vy, July, I9g50, 


Tumors of the small bowel are unc 
proportion of! 


ymmon.,. 
malignant to 
small bow 11S about tnr 


carcinomas of the colon are f 


und at autopsy fi 


every one in the sm bowel. Of 16 tumors of t 
small bowel seen during a decade at St. Luk 
Hospital, 12 were malignant, 4 w benign. Th 
duodenum was the most frequent site, per cent 
of malignant and 75 per cent of benign growths 
being found ther 

Obstruction was the most common sign, the « 


struction being confirmed 
thin yn throus 


ler-Abbott tubs after d compr ssion 1s recommend 


abdomen. 


m suspensk 


for more accurate diagnosis. Hemorrhage is the next 


most common d small bowel studi 


instituted if th 


sign and repeat 


should b stomach and colon ar 


negative. Occasionally localized peritonitis fron 
extraluminal tumors may be the first sign. 
ing the small bowel after oral ingestio 


When study 
of barium, | 


show 


yenign tumors, usually intralumina 


to that seen in 
gastrointestinal tract. They 


a filling defect similar cas 


polyps elsewhere in th 


are fairly easily demonstrated in the duodenun 


but when they are in the j junum and ileum visua 
found with 
olten 


missed until they cause obstruction. The most com 


zation is difficult. Intussusception is often 


benign tumors. Extraluminal growths are 
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ig@nosis from sarcot! 


5 an al ir constric- 
n. 7] lifferential 


Sarcoma 1S 


more frequently mult con- 
Stricted. VM. B. Go 
Pontes, J. F., ar Neves, D. P. Estudo 
coprolégico e radiolégi tesinos na 
sindroma de enx Cop! and 
roentgenologi¢ study tl 1es in the 
syndrome of mig Re le gastro- 
enterol., May Jur e, 1950, 2 29 
The chief intestina t 3 1 in mi- 
graine are chronic constipati t lial dys- 
pepsia and flatul n¢ | t wer sub- 
cted to gastrointest ntget minations; 
t the same time st t made. 
Che latter showed a dect t termentative 
processes of the intest bout t of the cases; 
only about 10 per cent of tl increase of 
tl putretactiy activit vas not Roentgeno- 
ogically nearly all patient \ rregularity of 
itlines in the muc t t tendency 
to hypersecretion ar CC nd atony 
of the loops of the s test though in a 
few cases hyp rtony w S son of these 
changes were apparent! t y reactions 
as well as to emotio , allerg I nflammatory 
conditions.—F.. 4. Schmidt, M.D 


tion. Ann. Sure., June, 
Ch Luthor present i ( 
nbrvyologic¢ rotation t 
if th bow 


transverse color 
iy occur during 
rotation ar SCUuSS 
graphs and roentgenogt 


of birth is ¢ 


Jr. e surgical 
val rota- 
579-898. 


scription of the 


t tnat portion 
flexure to the 
es that 


Stages of 


str vith photo- 


and 
t| mbilical stalk 
or exom- 


Stage 


Anomalies of the second stage of rotation include 
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right of the superior mesenteric artery. The small 
ntestine is entirely on the right side of the abdomen 
and the ‘colon is on the left. The cecum is in the left 


wer quadrant. The termina 
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point, the ascending colon 1 
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complete, or recurrent duodenal obstruction, with 
vomiting, constipation and abdominal pain, usually 
beginning on the third or fourth day. The vomitus 
contains bile and is often projectile. A plain roent- 
genogram will show a dilated stomach and duo- 
denum, with a small amount of air in the intestine, 
or none, depending upon whether obstruction is 
partial, or complete. It is unwise to put barium into 
the stomach. If the roentgenologist is able to 
demonstrate that the entire duodenum is on the right 
of the vertebral column or that the colon is entirely 
on the left, an anomaly of rotation can be suspected. 
It is usually impossible to determine before opera- 
tion whether the duodenal obstruction is caused 
by atresia, stenosis, extrinsic bands, or a volvulus 
of the midgut. 

An internal hernia is considered another mani- 
festation of anomalous rotation where the small 
intestine becomes enclosed by a sac which is com- 
posed of the mesentery of the post-arterial segment 
of the midgut. 

Anomalies of the third stage of midgut rotation 
include subhepatic cecum, mobile cecum and retro- 
cecal appendix. The first two are occasionally en- 
countered by the radiologist in routine work. Volvu- 
lus of the cecum may occur where there is increased 
mobility. The twist is usually a longitudinal one 
about the long axis of the ascending colon, although 
there may also be a rotation in the oblique axis so 
that the cecum comes to lie in the epigastrium or left 
upper quadrant. Roentgenograms show evidence of 
dilated small bowel, plus a large cecal gas shadow. 
Barium introduced by enema will show an obstruc- 
tion in the region of the hepatic flexure.—H. H. 
Galston, M.D. 


Grove, Lon, and Rasmussen, EArt. Congeni- 
tal atresia of the small intestine with report 
of cases. Ann. Surg., June, 1950, 737, 869 
878. 


The authors discuss congenital atresia of the small 
intestine and relate their experiences in the manage- 
ment of 15 cases. Eleven cases occurred in the 
duodenum, I in the jejunum and 3 in the ileum. In 
these conditions, operation should not be delayed 
longer than is necessary to correct the fluid and 
electrolyte imbalances and to overcome abdominal 
distention by the use of the Wangensteen suction. 
Perforation of the bowel may occur as early as one 
day after birth. 

In small bowel obstruction in the infant, the use 
of the Miller-Abbott tube is difficult. The youngest 
child in whom the authors have used this tube 
successfully was three months of age. The Levin 
tube or a catheter in the stomach was of considerable 
value in those cases seen early and in duodenal 
atresia. It was not of equal value in cases of low ob- 
struction seen late. 

Roentgen serial studies of the gastrointestinal 


tract in the normal child from birth indicated that 
gas reached the sigmoid and rectum in seven to ten 
hours. In atresia of the duodenum or high jejunum, 
the gas pattern is characteristic, showing a complet« 
absence of gas below the distended point of obstruc 
tion if atresia is complete. When atresia was not 
complete, the gas pattern was at times confusing. 
Malrotation and volvulus may simulate the pattern. 
In low bowel obstruction, roentgen studies with 
contrast medium, usually barium, are condemned. 
But in the suspected duodenal atresia, especially 
those with stenosis, it was of confirmative value, 
and in the experience of the authors, has not given 
rise to harmful complications. 

In low bowel atresia the roentgen studies confirmed 
the degree of distention, but the site of obstruction 
was not so definitely located as in duodenal atresia. 
In this group there was one case of atresia of the 
ileum with perforation and with bile meconium 
peritonitis. This patient also showed pneumoperi 
toneum. 

Quoting Ladd, the authors state that any infant 
who vomits persistently after nursing or taking a 
suitable formula, should have a roentgenogram 
taken of his abdomen. A diagnosis of obstruction 
can invariably be confirmed thereby. 

As a means of differential diagnosis between smal 
bowel obstruction and obstruction of the larg 
bowel, a barium enema has been suggested which 
is also valuable for the diagnosis of atresia of th 
colon. This latter occurs in from 5 to 25 per cent of 


the cases.—H. H. Galston, M.D. 


JosepH C. General considerations in 
the roentgen examination of the colon. 
Radiology, July, 1950, 55, 20-23. 


In a general discussion on the use of the barium 
enema for examination of the colon, skill, experience, 
wisdom, judgment in interpretation, and painstaking 
roentgenogscopic observation are stressed. After a 
brief consideration of a few of the lesions which may 
be detected with the barium enema, the difficulties 
in carrying out the examination and in the differen 
tial diagnosis are discussed. All abnormalities noted 
should be immediately recorded on film.—M. B. 


Goodwin, M.D. 


Grianturco, Cesare. High-voltage technic in 
the diagnosis of polypoid growths of the 
colon. Radiology, July, 1950, 55, 27-29. 


The author finds fault with the double contrast 
examination of the colon in that the double contrast 
effect is not produced because barium collects in 
pools or dries in scales as a result of extensive absorp 
tion of water by the colon. He suggests the use of 
higher than normal kilovoltage (100) and the use of 
plain barium sulfate mixed by volume with four 
parts of water. This mixture is opaque during fluoros 
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copy but semitranslucent as 
kilovoltag: 


Negative shadows may be fecal material. air bul 


roentgenogram., 


bles or polypoid tumors. Three 14 by 17 roentget 
grams are exposed in the prone and both obl 
supine positions. The persistence of a_negativ 
shadow is suggestive of a polyp but re-examination 


may be done in case of doubt.—C. 4. Steve 


M.D. 


GROLLMAN, Aaron GoopMAN, SANDER, 


Kine, Arcuie. Localized paralytic 


an early roentgen sign in acute pancreatit 

Gynec. Us July, IgSO, OJ, 

In the past deca fundamental progress has b 
made in the diagnosis and treatment of acute pat 
creatitis. Today a rum amyilas determinat 
confirms th diagnosis witho t surgica terventior 
The authors have noted the presence of an isolat 
gas-distended loop of small intestine on a survey fi 
ot th iwadomen it icut pancreatitis Th S loo] S 
usually present in th it upper Irant but nas 
been s n other reg s of the abdomen as w 
It is their belief that this represents a zed para 
liTecting a oOment of m or 
ind 1s obably ca by contact with escaping 
pancreatic enzymes. The occurrence of genera 
paralytic is In acute pancreatitis 1s known t 
localized paralytic S affecting an ited 
of small intestine has not been stress previous 
\ sin 1 OP was countered in cases of ac 
ippendicitis ind ac ch cystitis by Levitan a 
th listended segment was na by him t 
“sentinel loop.” 

R port of Cases which as tll OO} Vas 
present and in which the diagnosis of acute pat 
creatitis was confirm y an elevated serum an 
are incorporated in this artic 

\ greater awareness of th Irequency of acut 
pancreatitis and the more general use of the survey 
film.and of the serum amylase test in acute abd 
emergencies should prov of considerab valu 
the early diagnosis of acute pancreatitis. —M. 
France isline, WD. 

KipeEN, CHARLES S. Pancreatic calculosis { 
lowing trauma; report of a case. Surgery, 


June, 


1950, 27, 914-91 


The author has reported a case 1n which pancreati 


calculosis apparently dev na. 
In the left 


nt force t 


white man, aged thirty-seven, was struck 
flank by th butt of a rif 


rupture his 


with s iffici 
This organ was removed ot 
month after his injury. Four years later he was 
hospitalized because of recurrent sever 
left upper quadrant of the abdomen. Roentgen exan 
ination of the abdomen revealed some calcifications 
in the left upper quadrant which wer 


as being located in th 


interpreted 
pancreas. The next month an 
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abdominal operation perfor and an old 


hematoma containing particies of < m and frag- 


ments of splenic pulp was removed. The pancreas 
Was not ¢ xplor d. 

he patient was hospitalized again eight months 
later because of the same symptoms and because 
d ring such attacks tl stools ft to become 


pale, frothy and bulky S lase during 
seve! attacks of pain ranged from 236 to 


1,110 
revealed 


inits. A 


calcifications in th 


roentgenogra @:: ibdomen 
pancreas. 


imon_ chloride 


ntramuscular adminis 


relieved his pain for a tim but it less effec- 
tive subsequently and opiates v d. Eleven 
months after the second operation another explora- 
tion was undertaken. and _ fibrosis 
nvolved most of th ibdomen and tl tail of the 
pancreas to the left of the mesenteric vessels: the 
gland was bound down posteriorly by liffuse peri- 
in the tail 

t smaller and 
not be pal- 
\fter the operation the patient was 


relieved of his attacks of pain. 


pancreatitis. Some st 
of the pancreas. The head was somev 
more firm than usual but stones 
pated within it. 


\ tew months later he was found t e signs of 


At this 
1e he had symptoms of cholecystitis and a roent- 


Ui 


pancreatic insufhciency of moderat 


Indicated a non-funct 


gallbladder. 


l 
however, were not severe 


he symptoms, enough 


to warrant operation at this t 

he author concluded from a study of this case 
that the pancreatic calc occurt s a result of 
the original trauma. It is not stated whether pancre- 
atic calculi were sought at the origin peration when 
ntgenogram 
proximately 
four years after the original injury C. B. Holman, 


M.D. 


Jones, Cyrit J. Carcinoma of 


illbladder; 
clinical and pathologic analysis of fifty cases. 


Surg., July, 1950, 7372, 110-12 


Cancer of the gallbladder is three te r times as 
frequent in females as in males and nearly always 


occurs after the age of fifty 


Gallstones wer p! nt 11 2 pel nt of the so 
Cases; no mention was Fig r presence or 

sence In 16 per cent 

lhe etiology of cancer of the gallbladder is as 
yet unknown. The val t cholecystectomy (in the 
presence of gallstones) solely as a prophylaxis against 


the development of cancer in that remains a 


controversial issue. 


The writer stresses that 66 per cent of the 50 pa- 
tients in this report experienced the initial onset of 
their illness six months ot ss prior to their entry 
into the hospital. The majority of the remaining 


patients gave histories which may b 


lescribed as 
typical of chronic gallbladder diseas 


; 
4 
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The symptoms which led the group of patients 
with short histories to seek medical attention are 
reviewed. Jaundice, suddenly and rapidly established 
and persistent, occurred in 70 per cent of the cases. 
Likewise a history of weight loss, 10-45 |b., was 
obtained in 70 per cent of the cases. Constant pain 
localized to the right upper quadrant was recorded in 
66 per cent of the cases. In 62 per cent of the cases 
there was recorded tenderness on palpation of the 
upper abdomen, and in 23 patients, or 45 per cent, 
a mass was felt. The liver edge was frequently pal- 
pable three to four finger breadths below the costal 
margin. 

Anorexia and vomiting were present in 40 per 
cent, and ascites developed in 38 per cent of the 
patients. 

The cachetic stage was marked by fever from infec- 
tions, massive replacement of liver tissue by tumor, 
emaciation, and hemorrhages. The bleeding resulted 
from invasion or ulceration of blood vessels by tumor 
or stones, or was due to disturbances in the blood 
clotting mechanism. 

At the autopsy table, in most instances, the gall- 
bladder was largely replaced by a solitary, hard, 
fibrous, shrunken tumor mass. The gallbladder, 
which was firmly embedded in the mass, was thick- 
ened and contracted down over its contained stones. 
It was also generally firmly adherent to the liver due 
to extension of tumor into the liver bed. Occasionally 
the neoplasm was medullary instead of fibrous in 
character, and a very large, bulky gallbladder, dis- 
tended either by tumor, mucoid material or pus, 
was found. Less commonly the gallbladder was 
perforated and an abscess had formed. 

The spread of carcinoma of the gallbladder is by 
direct extension into the neighboring tissues and by 
way of the lymphatics. Local extension into the liver 
occurred in 36 of the 50 cases. 

In the 50 cases analyzed a correct preoperative 
or antemortem diagnosis of cancer of the gallbladder 
was rarely made. In the present series of cases the 
marked prominence of colicky pain, or cachexia 
with obstructive jaundice, or a palpable mass with 
an enlarged liver, has most often led to an erroneous 
diagnosis of cholecystitis and cholelithiasis, or carci- 
noma of the head of the pancreas, or primary or 
metastatic carcinoma of the liver respectively. 

The poor prognosis described by other authors 
was found to hold for this group of cases. The mor- 
tality rate of the 50 cases was at least 88 per cent. 
Sainburg and Garlock considered the disease incur- 
able, reporting a mortality rate of 98.5 per cent in 
less than three years after operation in 75 cases.— 
R. F. Niehaus, M.D. 


Puitip, and Brown, Cnartes H. 
Primary carcinoma of the gallbladder; report 
of 29 cases. Ann. Surg., July, 1950, 732, 
121-128. 


The writers give an excellent summary, and it is 
presented as follows: 

Carcinoma of the gallbladder is an uncommon dis 
ease. At the Cleveland Clinic there have been 29 
cases of carcinoma of the gallbladder among 350, 
new patients. In the same length of time 1,488 
cholecystectomies have been done, giving an inci 
dence of 1.9 per cent carcinoma of the gallbladder in 
the cholecystectomies performed. A diagnosis of 
cholelithiasis was made in 4,459 patients. The per 
centage of patients with carcinoma of the gall 
bladder among those having cholelithiasis as deter 
mined by roentgenographic examination was 0.66. 
The sex ratio in 29 patients was 4 women to I man; 
21 of the 29 cases occurred in patients over sixty 
years of age. 

A history of pre-existing biliary colic was obtained 
in 17 patients. The earliest symptom was loss of 
weight, which was present in 23 cases. Pain was 
present in 21 patients. Nausea or vomiting and jaun 
dice, the last symptom to appear, were present in 
16 cases. The liver was enlarged in 22 patients, and 
there was a palpable mass in 17. 

Laboratory findings did not help in the diagnosis. 
Only 1 patient had an appreciable anemia. Liver 
function tests may be of value in determining thx 
operability of patients with this condition. 

Roentgen findings are non-diagnostic, cholecysto 
grams showing only a non-filling of the gallbladd 
Five patients had evidence of extrinsic pressure on 
other organs. 

Peritoneoscopy was of help in the diagnosis of 
2 patients and saved them from the necessity of an 
exploratory operation. 

Adenocarcinoma was present in 27 cases, and 
squamous cell carcinoma in 2 patients. All cases 
had evidence of extension of the tumor or metastases 
at the time of operation. 

Surgery for this condition is unsatisfactory. Ther 
were no five year cures, and cholecystectomy was 
possible in only 7 patients. 

The writers conclude that the incidence of carci 
noma of the gallbladder is too low to warrant routin 
cholecystecomy as a prophylactic measure in all 
patients with gallstones. Furthermore, the operativ: 
mortality from cholecystectomy as a purely preven 
tive procedure would probably at least equal th 
number of patients who would be expected to develop 
carcinoma of the gallbladder in later years.—-k. F. 


Niehaus, M.D. 


Hicken, N. F., A. J., FRANZ, B., 
and Crowper, E. Technic, indications and 
value of postoperative cholangiography. 
Arch. Surg., June, 1950, 60, 1102-1113. 


This is an analysis of 750 postoperative cholangio 
grams. Twelve per cent of 100 postoperative choledo- 
cholithotomies showed evidence of having “elusive 
stones” in the common duct after operation. 
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Postoperative 


cholangiograms ar¢ yn 
from the fifth to the eighth postoperative day. [Th 
patient is placed on the roentgenographic table 1 


upment should b 
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patient, film and eq 
the injection 
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6 inches above the level of the anterior 
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which displaces the air 
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flushes out sediment. Twenty cubic centimeters of 


iodopyrac t is then allowed to flow through th 


system. When the patient complains of slight ep 


gastric discomfort, th 

If th 
roentgenograms are taken at ten minut intervals. 
In thos« 
sphincter of 


first film demonstrates an obstruction, ser 


cases In which a spastic contraction of th 


Oddi is the cause of the obstructio! 


a tablet of nitroglycerin under the patient’s tongu 


and a roentgenogram thr minutes later will diff 
entiate this type of obstruction from that due t 
calculus. 

The isotonic so 1 chloride solution 1s used to 


cautions, 


remove all air s from the system. If, in spit 


an air bubb S 


of these pr 


additional views with th patient In various positions 


will aid considerably in the diagnosis. 
Cholangiograms give \ ible information regat 
ing: (1) the cause of the persistence of the extert 
biliary fistula; (2) the type of jaundice; (3) the ] 
sistence of intraductal stones after surgery; (4 
the status of the obstructive pancreatitis; (5) th 
potency and position of the drainage tub S; an { 
the optimum time for the removal of drainage tub 


¥. N. Ané, M.D. 


GYNECOLOGY AND OBSTETRICS 
CHALMERS, J. A. Two cases of dysgerminoma 

ovaril, one occurring in a malignant teratoma 
in association with acute myelocytic leu 
kaemia. Obst. Gy Brit. Emp., June, 
441. 


Of interest in the author’s opening remarks 1s th 


Ndec. 


2 
D6 9 49 


discussion of the therapy and prognosis of dysgerm 


noma ovarii and teratoma. Dysgerminoma ovat 


} 


ll circumscribed but later it may becom 
1 produt metastases. Wh n 


1] 
IS uSUallY W¢ 


infiltrative and remote 


discovered early, excision of the aft 
deemed sufficient. With the 


Food 


cted ovary 1s 


presence of infiltration, 
have been 


since the tumor 


results irradiatior 
The fiv 

per cent. Teratoma is a rapid 
ly growing neoplasm, metastasizing, highly radio- 


reported trom 
is highly radiosensitive. 


year survival rate is § 
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- cent within 
suc ssful management 


resistant, with a mortality rate of 88 p 


a year of diagnosis. has 


occasionally been fr porte with ocal surgery. 
Androgens may tend to inh 


The 


ovarl 


theories of origin of dysgerminoma 
teratoma, 


various 


and leukemia are briefly reviewed. 
As theoretical Support fo! the 2 cases ré ported, the 


asts are derived 


author points out that nh mocvyvtob 


from undifferentiated mesenchymal cells. Likewise, 
a primitive mesencymal < | is believed to be the 
ancestor of several of the rare ovarian tumors 1n- 


cluding dysgerminoma, and thes arise as the 
result of unilateral development of a teratoma. 
were fatal. 
second case 
might have been derived from one of the primitive 
mesenchymal elements of the teratoma.—¥. D. 


Reeves, VD. 


Both cases occurred in young girls n 


It is suggested that th ukemia of tl 


Scorri-DoOUGLAS, 
Meigs-Syndrom. (Tr 


ndrom«e 


und vorge- 
and false 
Welt, June 


taus¢ htes 
Meigs 


196 


» 7, 042 
combination of neoplasm of the ovary, moder- 


egree of ascites, and a hy irothorax (usually on 
1937. The 
after aspira- 
varian tumor, 
two eftu- 


sometimes one 


, was adescribdec by M rs 
ascites and hydrothorax recur rap! 
tion: they do not recur after th 
usually a fibroma, has been removed. The 


sions n ed not occur simultaneous!\ 


and at other times the other appears first. The dis- 
ease 1S not serious, yet frequent aspirations may re- 


sult in a marked decrease in tissue proteins. Although 


the above syndrome was described by Collings- 
worth (1879 others shortly thereafter, 
generally known as Meigs syndr 


It has 


besides a fibroma (cyst, 


and severa 
it 1s 
been tumors 


reported that other ovarian 


Ir, Cy stadeno- 


ma, and cystadenocarcinoma) also may produce 
ascites and and a hydrothorax. The diagnosis can 
be obscure because the ovarian tumor may remain 
n the pelvis for a long time and cannot be palpated. 


The author suggests that periton irritation by 


the ovarian tumor causes the ascites. He agrees with 


Cachera that all ovarian tumors, gn or malig- 


nant, accompanied by abdomin ural fluid, 
transudate or exudate, should be included in the 
Meigs syndrome. The common essential character- 


stic is the complet and permanent disappearance 
of the fluid after removal of the ovarian tumor. Not 
included in the syndrome at ignant ovari- 


which pleural 


those mal 


produced 


an tumors hav and/or 


peritoneal metastases and thus a hydrothorax or 


ascites, which logically will not disappear permanent- 


] 


ly after removal of the tumor. 
Every patient with ascites or hydrothorax, not 


corresponding to the usual picture ol tuberculous 
peritonitis or classical exudative pleuritis, must have 


a thorough abdominal examination (after removal of 


= . 
> 
Vo || 
| 
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the fluid). Also, a careful vaginal and rectal exami- 
nation should never be omitted.—Samuel Richman, 


M.D. 
GENITOURINARY SYSTEM 


BarTELs, C., and Catre i, RicHarp B. 
Pheochromocytoma: its diagnosis and treat- 
ment. dun. Surg., June, 1950, 737, 903-916. 


One should suspect a pheochromocytoma in any 
patient with vasomotor attacks, who has had symp- 
toms of excess sweating, blotchiness of skin, toxemia 
during early months of pregnancy, fluctuant or 
sustained hypertension and in whom a suspicion 
of hyperthyroidism is present. 

Elevation of metabolic rate without a goiter, ab- 
normal pyelograms, such as a displaced kidney or 
calcification, elevated blood sugar or a diabetic 
glucose tolerance test are the main _ laboratory 
findings in a case of pheochromocytoma. 

Histamine, mecholyl or etamon incite an attack 
and are helpful in making the diagnosis. Dibenamine 
and benzodioxan are also helpful. 

The treatment consists of surgical removal. The 
chief danger is a severe hypertensive reaction with 
acute left heart failure. This danger is diminished 
with the use of an adrenolytic drug. 

The authors report 4 cases of pheochromocytoma, 
1 of which was malignant and metastasized.—C. P. 
Truog, M.D. 


RicHarpson, J. F., and Rose, D. K. Clinical 
evaluation of Urokon in pyelography. 7. 
Urol., June, 1950, 67, 1113-1119. 


This is a study of the use of a new urographic medi- 
um, urokon. After study of different dosage and in- 
jection rates the authors conclude that four minutes 
is the optimum injection time for 25 cc. of 30 per 
cent urokon. A more rapid rate of injection pre- 
disposes to more reactions. The most satisfactory 
preparation is by means of castor oil and dehydration. 
Reactions were twice as common in patients with a 
positive history of allergy. No lasting effects were 
noted when the medium was allowed to escape from 
the vein. No significant blood pressure changes were 
noted with urokon injections. 

The resultant pyelograms compared favorably 
with those obtained with diodrast and neo-iopax. 
Urokon appeared more rapidly in the kidneys and 
disappeared faster than neo-iopax. 

A total of 205 patients was studied using urokon 
for retrograde pyelography. An average of 5.6 cc. 
of the 30 per cent medium was used. Occasional 
immediate pain was noted but no evidence of toxicity 
or irritation. Urokon proved to be more miscible 
with the urine than other media studied.—R. M. 
Harvey, M.D. 


Nessit, Reep M., and Lapipes, Jack. Prelimi- 
nary report on Urokon, a new excretory 
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pyelographic medium. ¥. Uro/., June, 1950, 
63, 1109-1112. 


This report describes results obtained with a new 
urographic medium, urokon sodium 30 per 
The compound contains 65.8 per cent iodine pet 
molecule compared with 49.8 per cent iodine per 
molecule in diodrast and §1.5 per cent iodine pet 


Cent. 


molecule in neo-iopax. Preliminary investigations 
show that 60 per cent of the iodine in 25 cc. of a 
$0 per cent solution of urokon is excreted by th 
kidneys in three hours. The M.L.D. of th 

pound compares favorably with that of diodrast 


determined through 


com 


and neoiopax as toxicity 
studies. 

Seven hundred patients were used by the authors 
in this study. The medium was first tested in 5 
per cent solution and subsequently in 30 per cent 
solution. Diodrast produced more reactions in pa 
tients than either urokon or neo-iopax. Urokon in 
§O per cent solution produced more reactions than 
neo-iopax but less reactions in 30 per cent solution. 
The main reactions complained of with urokon wer 
nausea and a foreign taste. There was no apperciab 
variation in the quality of the pyelograms obtained 
with the urokon tn 30 per cent and §0 per c 
tions and the other two media. Reactions occurr 
with 30 per cent urokon in only 18 per cent of pa 


tients.—R. M. Harvey, M.D. 


nt solu 


STitson, Water L., and Dees, Paut H. 
Unusual problems in 
Urol. & Cutan, Rev., June, 1950, 54, 3 


urologic radiology. 


to 


This article is a general discussion of the subject 
of urological roentgenology and is well supported 
by illustrative pictures. The authors emphasize th 
importance of individualizing the roentgenological 
technique of the examination of the urinary tract 
and the need for close attention to details by th 
physician supervising the examination and int 
preting the films. Evaluation of the extraurinary 
structures revealed on the urograms often contributes 
to the proper diagnosis. 

Included in this article is a discussion of the dif 
ferential diagnosis of renal neoplasms, anomalics, 
stones, fistulous tracts, and infection.—G. W, 


Chamberlin, M.D. 


Taytor, Joun A. Marked renal hematuria 
with negative x-ray findings. 7%. Uro/., June, 
1959, 03, 997 1005. 


The author divides the cases of unexplained 
renal bleeding into five categories; those due to: (1 
changes in the blood vessels; (2) infections; (3 
minute carcinomas; (4) blood dyscrasias; and (5) 
the nephritides. Five cases with illustrative 
are presented to demonstrate the normal urographic 
findings with various urinary tract bleeding prob- 


lems.—R. M. Harvey, M.D. 


films 
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O.son, Raymonp O., and AUSTEN, GEORGE, 


] 
Jr. Postcaval ureter; report and discussion 
Of a case with 
New England 


successful surgical repair. 


Ved., June 22, 


»42 
9 


19S 

963 g0o. 

The authors ri port a case ol right postcaval ureter, 
bringing the total number of reported cases of post 
caval ureter to 39. This is the fifth case in 
made. 


a correct preoperati\ diagnosis 


all but on 


Was 


39 Cases have been right-sided defects. 
tract in this 


that as th 


The involvement of the urinary 


vascular anomaly stems from the fact 


permanent kidney arises from Its 


mbryonic position 


in the pelvis to the lumbar region, it passes through 


1 


a ring of embryonic venous channels. Persistence of 


the ventral limb of the ring will result in a postcaval 
ureter. 

There are no clinical symptoms which are diag 
nostic of this entity. The diagnosis has to be made by 
roentgenographic studies. The length of 


dilated ureter 


is Increased over that found in tl 


usual types of obstruction. Th longat d uret 
is displac d far media y ov r the bodies of the t 
and fourth lumbar vertebrae and assumes its 


mal position in the pely 
The authors prefer high ureteral division, anast 
mosis without splinting, and a temporary divers 


H. Wilson, M.D. 


of urine by pyelostomy.—7. D. 


McCaney, James F. Renal and ureteral re 


sponses tO obstruction. rol., June, 
0? 


195 
Io 9 
Th 


complet 


gol. 

author does not agree with the dictum that 
urinary tract obstruction r¢ 
kidney and 


tract dilatation. He argues that 


function of the incomplete obstructiotr 


results in urinary 
if compl te obstruction caus d cessation of function 
there 
have demonstrated d 


would be no renal colic. McCahey and Fetter 


ivis and ur 


atation of thi p 


during renal colic. The author states that when 1 
function ceases with obstruction ther Ss no pa 


this does not mean that th 


remain functionless until the obstruction is relt 


However 


kidney w 
lieved. 
There may be intermittent resumption of function 
sufficient to produce hydronephrosis. 

Several cass with illustrative films ar 
included to illustrat 


feels that the dilatation which occurs proximal to 


reports 


these points. The author also 


an obstruction is not nec ssarily progressive from 


the point of obstruction but may involve the weak 
est portion of the urinary tract at some point distal 


to the obstruction. For instance; pyelectasis and ca 


ectasis may develop with ureterovesical obstruction 


without ureterectasis. [t is important to demon 


strate obstructive changes before irreparable damagi 
R. M. Harvey, M.D. 


re sults. 


PraTHER, GeorGE C., and Kaiser, THomas F. 
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The bladder in fracture 


the 


f the bony pelvis; 
p bladder” 
as shown by cystogram. ¥. Urol., June, 


Ssignincance fa teal 


The authors urge more use of the cystogram in 
pelvic fractures. This was prompted by the finding 
of a characteristic defor t 2 cases of bladder 
rupture, the so-called tear-drop bladder. 

Krom a review of the literature they found an 
incidence of about Io per cent of | ler rupture in 


pelvic fractures; 82 per cent w xtraperitoneal 
of the blad- 


s below the pelvic 


and Id per cent intraperiton 
der 1s associated with fractur 
which 
girdle. The 
and the 


tO ¢ xplain the association of r ipt 


brim disrupt the continuity of the pelvic 
s is discussed 
its ligaments 
f the bladder. 
Rupture is much more com bladder is full 
at the of the trauma. How t 1s possible 


for bony spicules to penetrat th mpty bladder. It 


chan sm 


anatomy of the bladder an 


time 
is also possible for hen to result from rupture 
of the pelvic vessels 

The clinical signs of p and ruptured 
irate 
ystogram using 


bladder are discussed. The most acc means of 


dlagnosis of ruptured Diadder Is a ¢ 


§ per cent sodium iodide. The authors also do an 
patient for 
te picture of the urinary 
tract. They have not noted any harmful effects from 


ntravenous urogram while preparing th 


a cystogram to have a com] 


xtravasation of the medium. 
The 


urography aré 


limitations of cystograpl intravenous 
discuss 

bladder the 
characteristic 
m. Band-like 


densities ar noted alon the 


With intraperitoneal rupture of th 
gas-distended intestinal loops cast 
filling defects in the extravasated n 
or linear 
re fe ctions. 

The 


extraperitoneal rupture of the blad 


paracolic 


ippearance with 
Sa vertically 
lrop”’ bladder. 
The same appearance can be caused by a large extra- 
peritoneal 


most commo! 
elongated bladder, the so-called “‘t 
hemorrhage. The opag medium must 


r to make the 
f bladder rupture.—R. M. 


be seen extravasating outside the b 
differential 
Harvey, M.D. 


diagnosis 


SmITH, PARKE G., and SupER, GARFIELD L. 


Primary carcinoma in bladdet 
Urol. 8 Cutan. Rev., June, 
The that prim 


bladder diverticula is more common 


diverticula. 
545 321-324. 
authors believ iry carcinoma in 
than one would 
anticipate from the number of report 
literature. The 


diverticula was 2.9 per cent In one §s 


cases in the 
cases of bladder 
s of patients 
The majority 
of cases occurred between the age of fifty and sixty- 
five, and the sex 


Inciden¢ in I ¢ 


reviewed by Abeshouse and Goldst 


is pr dominantly male. The diag- 
basis of the history, physical 


in the urine and 


nosis 18 suspecte don th 


of blood 


findings, and the presenc 


| 
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confirmed by cystoscopic examination and roentgen 
studies, particularly of the dye-filled bladder. 

The authors add 2 cases of primary carcinoma in a 
diverticulum of the urinary bladder to the 100 which 
had already been reported in the literature. One of 
these cases was associated with a large calculus in 
the diverticulum. The treatment of bladder diverti- 
culum is surgical and the prognosis depends upon the 
type of tumor and the extent of the lesion at the time 
of operation.—G. W.. Chamberlin, M.D. 


Perkovic, Sava. Tumor in a diverticulum 
of the bladder. Urol. S Cutan. Rev., June, 
19590, 54, 333-337: 

The author reports 2 patients with primary tumors 
in a diverticulum of the bladder. One of these pa- 
tients had a fulguration of the tumor by transvesical 
approach through the cystoscope. However, the 
patient developed a recurrence and died of the dis- 
ease. This tumor was a papillomatous growth and 
not associated with stones. 

The other patient presented a diverticulum, the 
size of an egg, which was removed by suprapubic 
operation. The entire diverticulum was filled with 
prostatic stone and there was squamous cell carcino- 
ma present. 

This article reviews the literature and discusses 
carcinoma in bladder diverticula and is somewhat 
similar to the article by Smith and Suder (see above 
abstract).—G. W. Chamberlin, M.D. 


Tuomas L. Topographic urethrography. 
Part I. 4m. F. Obst. & Gynec., June, 1950, 
59, 1243-1251. 

In the surgery of urinary incontinence in women, 
if the sutures in a plication of the bladder neck are 
placed in a routine fashion on all types of patients 
without regard to what is to be accomplished in a 
particular case, the percentage of failures will be 
high. The author has developed a method which 
demonstrates the position of the bladder neck in 
relation to the inferior border of the symphysis. He 
has used it successfully for the diagnosis, preopera- 
tive planning, prognosis, and postoperative evalua- 
tion in a wide variety of patients with incontinence. 

The method, called “topographic urethrography,” 
consists of the insertion into the bladder of a No. 18 
Foley catheter with a 30 cc. bag attached, the tip 
of the catheter being sealed and a sheath which ex- 
tends proximal to the external sphincter being over 
the distal part of the catheter. Prior to insertion of 
the catheter, the bladder is distended with 5 per cent 
sodium iodide. After insertion, the bag and sheath 
are distended with 30 per cent sodium iodide and the 
bag is pulled back against the bladder neck. A metal 
ring around the catheter is pressed against the exter- 
nal meatus. Roentgenograms are then taken in the 
lateral projection with the patient at rest, attempting 
to void, and attempting to hold back the urinary 


stream. The external meatus, the urethra, the blad 
der neck, and their relation to the face of th« sym 
physis pubis are thus exactly demonstrated. 

Studies of continent nulliparas, continent multip- 
aras with slight relaxation, and continent multip- 
aras with relaxation and prolapse showed (1) that 
the distance of the external meatus anterior to th 
symphysis was about the same in all three groups; 
that the external meatus moved forward about 0.5 
cm. during micturition; (2) that the distance of th 
bladder neck behind the symphysis was about the 
same in all three groups; that the bladder neck in 
continent females does not move forward an appr 
ciable distance during micturition; (3) that, though 
the urethra following parturition moves. slightly 
forward and downward, its position in relation to 
the symphysis indicates good paraurethral support 
in continent women, even with prolapse (the relaxa 
tion of the vaginal wall must be posterior to the blad 
der neck).—George Cooper, ‘fr., M.D. 


Batt, THomas L., Douctas, R. Gorpon, and 
KuLKERSON, Lynn L. Topographic urethrog 
raphy. Part II. dm. F. Obst. & Gyne 
June, 1950, 59, 1252-1259. 


By the method of “topographic urethrography,”’ 
the authors studied incontinent multiparas with 
slight relaxation, incontinent multiparas with relaxa 
tion and prolapse, and nulliparas with congenital 
incontinence. They demonstrated consistently a 
displacement of the bladder neck in an are forward 
and downward in relation to the symphysis. This 
resulted in an accordion eftect on the inner third of 
the urethra and a funneling of the bladder neck. 
During micturition, they demonstrated abnormal 
mobility of the bladder neck, particularly in an 
anterior direction. 

They found that they could place their sutures in 
a plication of a bladder neck which had been studied 
preoperatively by this method very accurately in 


deed.—George Cooper, Fr., M.D. 


HickiNBoTHAM, P. F. J. Malignant tumours of 


the testicle. Brit. F. Urol., June, 1950, 22, 
87-102. 


This report deals with 95 cases of testicular tu- 
mors. The author divides the cases into 3 groups 
pathologically: (1) adult embryoma or “typical” 
teratoma; (2) embryoid, teratoid, or mixed tumor; 
(3) seminoma or embryonal carcinoma. These ar 
discussed as to their macroscopic and histopathologic 
features. The cell origin of the tumors is presented. 

In this series there were 48 seminomas, 39 tera 
tomas (these are Group 2 pathologically), 7 not sub 
jected to surgery or biopsy and 1 sarcoma. Ther 
were no Group I or “typical” teratoma cases in the 
series and the author states this is a rare tumor. 

Seventy per cent of the tumors occurred between 
the ages of 20 to 40. Forty-seven were on the right 
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and 37 on the left side. Injury was recorded in ab The difference betw Jiingling’s disease and 
Id per cent; g.6 per cent occur n imperfect n ltipl cystic tuberculosis of bon s discussed by 
lescended testes. Th cidence of cryptorchid the authors. Negative tuberculosis tests, negative 
is estimated at 0.39 per cent of patients. | guinea pig inoculations, and th )S of tubercle 
author quotes other series with 15 and per ¢ t vacilli in the lesions w m t out a tuber- 
of the cases of testicular tumors 11 perfectly culous etiology in th n described by Jiing- 
scended testes. Th conciud t t th \ ng. Eighteen cases tic ft rc sis of bone 
definitely shows tl S¢ testicle t have been reported ty-three per 
more likely to dev p malignant « se. Two cases cent of these 18 ha t of t long bones 
developed malignant tumors in testes that had b of the upper extremit r cent had involve- 
placed by orchidop The Zond Aschh nt of the long bor t \ tremities. This 
was of little value in th S. s in contrast to the condition des« by Jiingling 
Oixty-six out of 75 patients com} n of SW O where th nvolvement S mite ainly to the 
as the initial sympte Cases with il features small bones. The 2 cas scrib the authors in 
are discussed. the present article are the first t cases of cystic 
Of 27 cases of teratoma 17 rec postoperat tuberculosis of the bi plicated by tuberculous 
abdominal irradiati The fis ir survival rat ningitis. Serial films of t bones of several of the 
was 42.4 per cent wh n the 10 not receiving p lesions in these 2 cases hown t lustrate the 
operative irradiation it was o. In 23 cases of set rate and mode of healing 
ma the five year survival rat cases rec 9 Che authors comment that sis of the 
postoperative irradiat was 46.2 ] cent a nes in children, as in ts, 1s y secondary 
I cases not irradiat t was 600 p t ‘| his t t pulmon iry tuber i n t rcle bacilli 
reverse of one series quoted by tl ithors. S tastasize by the blood st1 usually lodge 
cases of malignant tumor iperfectly desc the end arteries of tl taphysis. Tubercles are 
testes are report t W C 9 1 qd, followed by « tion sis and bone 
respectively struction. Rarely fil s p minates over 
In 22 cases of terate the site of the first metast necrosis and cystic S ¢ p rather than 
sis to appear was ¢ t ibdor g ls 8, structive lesions. Th ons of t diaphysis are 
ocal recurrence in scrotum or groin S$; cas sually limited by f t ( riosteal new 
seminon bdom glands 8, left iclavic yone-and form fusifo ' d rcated areas of 
glands , Loc il recurrenc n scroti 7 rarefaction with thinning of th rtex. Multiple 
chest 2 an ac no n line of co sions are the rule because of the | borne nature 
The author advocates s mM} or¢ cton of the spread. Martin and kx not believe that 
low d by postop tiv rradiati s th bor tub rculos Ss de\ niess tn aff cted area 
treatment. ¥ M. Dell. Fr... M.D. has a lowered resistant from pt s trauma or 
seas R. M. Harvey, M.D. 
Sk Sys 
MeG MicHAELts, L. S. Interna t dislocation 
M f the shoulder; report of a Je Bone S 
FI™9 Foint Surg., May, 1950, ?2-B, 223-225. 
B, 226-229. 
B lec’ ia Dislocations of the shoul other than anterior 
one tesions typical of 1¢ tne 
teal node, diffus | osteoperlostitis and th n 
ok dislocations account for probably no mor than I 
per cent of all cases. Th monstrated 
emphasize that new be i formation us vy exc S by routine roentgenography an nlikely to be 
which the bon sions of syphilis showed bor 
of the humerus does oc¢ ind the diagnosis is 
destruct on of much ater : rr than new b¢ kely to be missed. Such cases sometimes 
formation. The roentgenographic ove arances in U been classified as posterior subluxations. A case is 
humerus of i of his cases res mb! i those of bon rep rted which illustrat e not only ¢ diagnostic 
sarcoma and pocaliaes punched out areas might nq therapeutic difficulties associated with this type 
have be n baggeen d with s¢ condary carcinomatous of injury, but also the need for defining more clearly 
provided the author with an opportunity of de- 
; termining accurately the nature of the pathological 
K UTZ, E. R., Macnrt, S. H., and Easton, R. S. changes of the condition 
Cystic tuberculosis of bone complicated by At ope ration it was seen that the greater tuber- 
tuberculous meningitis. 77 
1950, 30, 566. 


Pe 17al., 


May, 


faced 


the neck of the humeru 


osity of the humerus was directed 
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orward, and that 
slenoid. The 
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articular surface of the head of the humerus could 
not be seen; the head, rotated inward through nearly 
go degrees, was clearly locked at the posterior rim 
of the glenoid. Reduction was obtained by strong 
traction and lateral rotation. 

The greater tuberosity of the humerus is directed 
laterally in the normal position and in the usual 
types of anterior and posterior dislocation. In in- 
ternal rotation dislocation it is directed anteriorly. 
In anterior and posterior dislocations the glenoid is 
not covered by the upper end of the humerus, which 
is displaced respectively forward and_ backward. 
But in internal rotation dislocation the upper end 
of the humerus maintains a relationship to the 
glenoid, not by its articular surface as in the normal 
shoulder, but by the anterior aspect of the neck. 

Early diagnosis alone, the author states, can 
ensure early reduction by manipulation, which in the 
first few days should present little difficulty. Since 
roentgenography cannot always be relied upon to 
provide clear evidence of displacement, diagnosis 
should be based on the clinical findings of locking of 
the limb in adduction and inward rotation. It has 
been recommended by Warwick that a vertical pro- 
jection should be exposed with either the tube or a 
curved cassette placed in the axilla. However, in 
Michaelis’ case it was impossible to abduct the arm 
and the views recommended by Warwick could not 
be obtained.—R. 8S. Bromer, M.D. 


CorriGAN, CAMERON, and SeGat, SypNey. 
The incidence of congenital dislocation of the 
hip at Island Lake, Manitoba. Canad. M. A. 
Fs June, 1950, 62, 535-540. 


The authors examined 44 patients with congenital 
dislocation of the hip and, in checking histories, 
found 27 others to bring the total number of living 
persons with congenital dislocation to 71 in a popu- 
lation of 1,253 Indians. In addition, 23 others now 
dead were said to have had anomalous gaits. 

A genealogical table is presented to show that the 
44 cases were all blood relations. Heredity is thus 
definitely suggested as the primary etiological con- 
sideration. 

The ratio of unilateral to bilateral dislocation was 
6:5 in the confirmed cases and the ratio of females 
to males 6.5:1.—Martha E. Mottram, M.D. 


Wo tr, J. Larsen-Johansson disease of the pa- 
tella; seven new case records. Its relation- 
ship to other forms of osteochondritis. Use of 
male sex hormones as a new form of treat- 
ment. Brit. 7. Radiol., June, 1950, 23, 335- 
347: 

In 1921 Sinding-Larsen and Johansson _inde- 
pendently described a rare form of osteochondritis, 
affecting an accessory center of ossification at the 
lower pole of the patella. It is an osteochondritis of 


the Osgood-Schlatter-KG6hler type in one of its rarest 
forms. 

Accessory centers of ossification develop as 
anomalies of the patella in various sites. The 
commonest is at the upper lateral border; less com 
mon are one or more lateral centers, and the rarest 
is a center in. the lower third or fourth. Osteo 
chondritis in this latter is seldom seen not only 
because of the rarity of the accessory center, but also 
because the symptoms may be either absent or so 
mild that they are ignored. Healing is usually rapid 
because of the rich blood supply of the patella. A 
deliberate search was made for cases by examination 
of 100 children, and by review of the author’s films 
made in 1948. An incidence of 37 per cent was en 
countered, and the author believes the incidence is 
greater. 

The disease is seen in children between the ages 
of 7 and 14 years, and is slightly more common in 
boys as they are exposed to more trauma. It is 
usually bilateral, though the symptoms may lx 
unilateral. It is frequently association with other 
forms of osteochondritis. Its cause is not known, but 
with the other osteochondritides, it has been 
thought to be due to trauma, endocrine disturbances, 
infection, rickets, vascular disturbances, and con 
genital or familial abnormalities. It is often precipi 
tated by repeated mild strains. 

The disease is marked by the development of an 
acute epiphysitis with interference to the blood 
supply and resultant avascular necrosis. Healing is 
usually associated with fusion of the accessory center 
and the main body of the patella. 

There is usually a slight limp, with a well localized 
area of tenderness at the lower patellar pole. The 
accessory center is sometimes palpable. Roentgeno 


graphically there is alteration in the regular contour 


and trabeculation of the inferior extremity of the 
patella, which may be blurred, irregular, and show 
islands of condensation in a matrix of rarefied bone. 
Fractures, tuberculosis and other forms of acuti 
involvement of the knee should be excluded. 

In mild cases, support of the knee may be all that 
is necessary for treatment. In more severe cases, 
immobilization in plaster is required for from six 
weeks to six months, depending upon the clinical 
symptoms. 

Bony fusion of the two fragments may never 
occur. The use of testosterone may shorten thi 
period of immobilization greatly. 

Of the 7 new cases reported, only 1 presented 
himself with symptoms.—F. F. Lang, M.D. 


31NGOLD, A. C., and D. H. Hallux 
rigidus. 7. Bone S Foint Surg., May, 1950, 
32-B, 214-222. 
This paper describes a series of clinico-pathological 
studies undertaken by the authors to determine the 
nature of the alleged roentgenographic changes and 
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to investigate the detailed pathology and etiology of 
hallux rigidus. Thirty-three patients were stu 
Fight n were under twenty-fy years of 
(adolescent group) and 15 were over twenty-fiv 
years of age (adult group). Twelve operative spec 
mens of bone and joint tissue wet x<amined hist 
pathologically. A control ser of 50 normal feet 
was Studied roentgenologically, l pecimens 
healthy great to nts obtained at autopsy w 
sectioned. 

The authors state that radiologists have ca 
attention in adolescent cases to an appearanc f 
increased density, sometimes of fragmentation, of 
the epiphysis of the proximal phalanx, and it 
been claim 1 that these changes 1 y hay tiologic 
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according to the age at which symptoms first ap} 
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The authors in t rsummary state that clinic 
hall rigiadus 18 a ] nt condition I th joints 
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Toe 


1umat 


early development of an 
lesions of which al rosio 


center and near the dorsal margin of th 


proximal phalanx. There is no fundamental dift 
ence between the adult and th olescent varieties 
of hallux rigidus. The roentgenographic density a1 


apparent 


ago not represent an abnormality of th bor 
have no significance in the etiology of the condition. 
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develop: dad el 
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while the large ones occurring about the sternum or 
in the long bones must be looked upon as potentially 
malignant. 

Multiple central chondromas made up of myxoma 
and adult cartilage associated with soft part hem- 
angiomas constitute what is known as Mafucci’s 
syndrome. 

Chondroblastoma is a rare osteolytic variant of 
chondroblastic tissue origin sometimes called carti- 
laginous giant cell tumor. It arises at the epiphyseal 
line. Though the benign chondroblastoma is not 
radiosensitive, radium or roentgen therapy following 
exploration and curettage is recommended. 


Osseous 


1. Osteoma and ossifying fibromas. 

2. Osteoid-osteoma. 

3. Parosteal ossifying fibroma or myo-osseous 
osteoma, 

4. Recurrent myositis ossificans. 

The osteomas usually occur in children or young 
adults in the frontal or parietal bones of the skull, 
in the bony walls of the frontal or maxillary sinuses, 
and in the mandible. These are benign tumors 
which do not warrant radical or mutilating opera- 
tions. 

On the roentgenogram the osteoid-osteoma ap- 
pears as a dense, sclerosing opaque zone about a 
small oval or rounded area of rarefaction. 

The parosteal ossifying fibroma is a rare lesion, 
the appearance of which suggests a circumscribed 


myositis ossificans. Excision is the treatment of 


choice and roentgen therapy should be given post- 
operatively. If renewed growth follows, amputation 
should be performed. 


Conservative treatment is indicated in most of 


the cases of recurrent myositis ossificans. Postopera- 
tive recurrences are frequent if surgical removal 
is employed too early (under six months). 


Resorptive 


1. Bone cyst: (a) giant cell variant of the bone 
cyst; (b) polycystic osteitis fibrosa; (c) multiple 
osteitis fibrosa cystica. 

Fibrous dysplasia. 

Benign giant cell tumor. 

‘he bone cyst is usually filled with fluid (straw 


colored or bloody). The giant cell variant is invari- 
ably located near the epiphysis of the bone on th 
metaphyseal side. These lesions stand midway b 
tween the typical bone cyst and giant cell tumor. 

There are two forms of fibrous dysplasia—th 
diffuse or polyostotic form and the monostoti 
form. This condition is usually recognized at th 
beginning of the second decade. It appears to be a 
chronic process persistent throughout life. 

The benign giant cell tumor is an epiphysea 
lesion which occurs after the age of eighteen. Opinion 
varies greatly on the efficacy of irradiation versus 
surgical intervention in benign giant cell tumor. 
One to 2 per cent undergo malignant chang 


Marrow and Haversian Systems 


1. Letterer-Siwe disease. 

2. Hand-Schiiller-Christian disease. 

3. Eosinophilic granuloma. 

There appears to be a close relationship between 
these three reticuloendothelioses. The lesions of 
Hand-Schiller-Christian disease eosinophilic 
granuloma are radiosensitive. Reossification with 
roentgen therapy is not unusual. 


Bone Involvement by Inclusion or Direct Invasion 


1. Angioma. 

2. Lymphangioma. 

3. Fibroma. 

4. Neurofibromatosis. 

5. Giant cell xanthoma. 

In the long bones, the roentgen picture of angioma 
closely resembles giant cell tumor or polycystic 
disease. These lesions show varying degrees or 
radiosensitivity, and the younger the patient th 
more effective is the irradiation. The treatment of 
lymphangiomas of the bone is largely limited to 
roentgen therapy. 

Benign, non-osteogenic fibroma, as an inclusion 
in bone, is occasionally seen and may be confused 
with fibrosarcoma of bone. 

Over 100 instances of benign giant cell xanthoma 
and benign synovioma of the tendon sheaths wer 
studied by Geschickter and Copeland and only 1 
tumor showed any malignant change.— Mary France 


Vastine, M.D. 
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Quicker 
“PATTERSON” TYPE B-2 FLUOROSCOPIC SCREENS— 
Diagnosis best for brilliance—help speed up accurate diagnosis. 


Behind each **Patterson” Fluoroscopic Screen is the 
research experience and know-how of the oldest 

screen manufacturer in America. The “Patterson” Type 
B-2 is your assurance of superior performance under all 
conditions of medical fluoroscopy—maximum brilliance, 
best definition, no perceptible afterglow, absolute 
stability to x-radiation with greater resistance to the 
discoloration effect of bright daylight or other sources of 
ultra-violet radiation. 


All “Patterson” Type B-2 Fluoroscopic Screens 

have a plastic base to resist warping or rippling of the 

screen surface. 

Your x-ray apparatus dealer supplies the “Patterson” Type B-2 
Screen and is always ready to be of assistance. E. I. du Pont de 
Nemours& Co. (Inc.), Photo Products Dept., Wilmington 98, Del. 
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